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Our brains and our 
behavior are driven 

by feedback loops. 

Harness theirpower 
and change yourlife. 

By Thomas Goetz 
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Our brains and our IHL 

behavior are driven ♦ fj 

by feedback loops. 

Harness their power 
and change your life. 

By Thomas Goetz Sp| 

HOVW FACEBOOK. GROUPON & NETFUX MANIPULATE YOUR MIND 


Feedback Loops 

Technology has turned the age-old concept of feedback 
loops into a new strategy for changing human behavior, as 
Thomas Goetz explained in our July cover story (“The Feed¬ 
back Loop”). “What a great article—thank you,” wrote Dan 
K. Krokosky of San Ramon, California. “I see so many appli¬ 
cations, especially in energy efficiency.” On Wired.com, Leo 
Widrich wrote, “This is a great example of howto get people 
to do something—by getting them to want to do it.” Com- 
menter Dransen, though, faulted the piece for addressing 
only negative feedback loops: “The squeal you hear from a 
microphone at a concert is a kind of positive feedback. Both 
types are important in the field of cybernetics.” 

Elsewhere, the potential for feed back loops to influence 


and improve our actions was analyzed across a range of 
applications, from nonprofit organization to game design. 
□ n his eponymous blog, DaigoTanaka drilled down deep 
into how loops are already core components of software 
development, with its emphasis on iteration, testing, and 
retesting. And the Displaced Plainsman blog spotted how 
feedback loops are tailor-made for education—after all, 
the raw material is already there. “Classes are designed to 
collect data/grades all of the time,” the blog noted. Mean¬ 
while, a gracious post at BoingBoing.net devolved into a 
discussion about mayonnaise jars that make phone calls 
and talking cigarettes. Which only proves that too much 
feedback, alas, can just become noise. 



Hof Debate 

Several readers of “Bill Gates 
Powers Up” (issue 19.07) praised 
the Microsoft cofounder’s vision 
for alternative energy, but oth¬ 
ers didn’t buy it. “Don’t get me 
wrong,” wrote Seth Sheldon of 
Boston. “He’s a smart guy, and 
the Gates Foundation does won¬ 
derful work. But his view exem¬ 


plifies a larger problem: A lot 
of smart people chronically 
disregard the Achilles' heel of 
today’s nuclear energy technol 
ogies, and that’s water. Show 
me a person who believes air¬ 
cooled nuclear reactors are a 
viable option in the US, and I’ll 
show you a fool.” Meanwhile, 


John Zdral of Yorba Linda, Cali¬ 
fornia, took issue with Gates’ 
characterization of rooftop 
solar panels as “cute”: “My 
solar panels have reduced my 
grid usage by 50 percent,” 
he wrote. “That’s not merely 
‘cute’—it’s real progress.” 
(Sure, but to be fair, you live in 
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19.09Re: WIRED 


RE: “A THOUSAND POINTS OF INFRARED LIGHT” (ISSUE 19.07) 

“KINECT HACKING IS THE PLACE 
WHERE MICROSOFT COULD TAKE 
THE LEAD BACK FROM APPLE.” 

Excerpted from a comment posted on Wired.com by Triny D. 



a sunny place!) Writing on 
Wired.com, Manny Alejo 
had a different take: “I’m 
surprised Gates dismissed 
distributed power genera¬ 
tion so easily, considering 
he was one of the leaders of 
the revolution that replaced 
the mainframe with the net¬ 
worked PC. Distributed 
power can reduce energy 
generation and is also more 
reliable. That’s more than 
just cute.” 



Comic bookfans are excited 
aboutthe digital age (“The 
Battle Begins,” issue 19.07). 
On Twitter, @JasonAnder- 
man wrote, “Intriguing 
article on the economics of 
comic books and howthey 
wantto use digital to drive 
analog sales.” On Wired.com, 
Winslow Condon noted 
that on May 31, DC Comics 
announced that it would 
release digital versions of 
its comics the same day as 
print. “Too bad the writer 
didn’t mention that—it’s a 
pretty gross oversight, given 
that it was announced two 
weeks before the story was 
published,” Condon wrote. 
Sadly, the piece shipped 
to our printer May 25, six 
days before the announce¬ 
ment. Changing the text of 
hundreds of thousands of 
printed magazines is beyond 
even our superpowers. 


Cafe Society 

Just how good is the coffee 
that won the Cup of Excel¬ 
lence competition in Santa 
Marta, Colombia, this past 
spring (“Taster’s Choice,” 
issue 19.07)? Well, we're not 
professional baristas (not 
yet, anyway), but our staff¬ 
ers know their way around a 
cup of joe. So when a pound 
ofthe winning Finca Prima- 
vera blend arrived in the mail, 
we wanted to see if it lived 
up to the hype. Staff tasters 
said they detected notes of 
lemongrass, jasmine, apri¬ 
cot, caramel, and citrus in 
the brew. “To me, it was a 
dessert coffee, not a morn¬ 
ing coffee,” said video editor 
Alexa Inkeles. “Like drink¬ 
ing a Guinness during happy 
hour.” ResearcherTimothy 
Lesle called the coffee “very 
drinkable—you could quaff 
it by the quart. But I wouldn't 
call it the elixir of the jittery 
gods.” Still: We’ll take it over 
our house brew. 



Fire Prevention 

Sometimes it seems like our 
readers don’t really value our 
safety. The subject of July’s 
“Most Dangerous Object in 
the Office This Month” was 
a Tesla coil, which can spew 
500,000 volts of electric¬ 
ity through the air. Sure, we 
hadthething onsite, but we 
weren’t going to turn it on! 
There are people in this build¬ 
ing—and lots of extremely 


flammable paper! Still, sev¬ 
eral online commenters 
complained after viewing 
the video that accompanied 
the story. “All that and you 
don’t even show it working?” 
kvetched JohnT. “Sweet 
mother, that's lame. There’s 
1:07 of my life I’ll neverget 
back.” Sheesh, John. Our 
production manager, Ryan 
Meith, who appears in the 
video, is a father. But if you’d 
like to borrow the coil and 
plug it in at your house, feel 
free. Just give the fire depart¬ 
ment a heads-up. 

Lost in Space 

There’s a law of journal¬ 
ism thatgoes like this: Cre¬ 
ate a best-of list on any topic 
and readers will inevitably 
declare it a travesty for omit¬ 
ting the very best example of 
all. So it went with “NASA’s 
Biggest Star,” a look back 
atthe space shuttle's place 
in pop culture (Start, issue 
19.07). Michael Reagan of 
Salt Lake City nominated the 
movie Space Camp. “It was 
released in 1986, shortly after 
the Challenger disaster,” he 
wrote. “But it never achieved 
much success, because Chal- 
lenger\Nas still fresh in peo¬ 
ple’s minds.” Matt Scanlon of 
Davis, California, added: “The 
last song on Rush’s1982 
album, Signals, is “Count¬ 
down,” which describes the 
launch of Columbia and incor¬ 
porates audio between the 
astronauts and ground con¬ 
trol. Rock on!” Indeed. 


UNDO 

Doctor Who will begin airing 
on BBC America in late August, 
not July (“The Doctor’s Doc¬ 
tor,” Play, issue 19.07). 
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19.09 Release Notes 



In a Different Light 


Good News 
for Gearheads 



With this issue, wired’s Test gear-review section 
gets a new look. We’ll still put products through 
their paces and rate them on a 10-point scale. 
But in place of just-the-facts reviews you’ll find 
mini buyer’s guides that deliver more context 
and detail. This month, Wired.com editor Michael 
Calore rounds up the stuff you need to become 
an instant rock star, including guitar, amp, and 
pedals—everything but the hair (page 60). Cal¬ 
ore, who got serious about music when he was 
15, plays bass in the San Francisco band Domes¬ 
tic Electrics and records solo projects as Solar 
Keys. Also in this month’s Test: wireless music¬ 
streaming systems and, for you non-rock stars, 
a rundown of the best slow cookers. 



dan koeppel is a bit of a fanatic about indoor light. Back in the age of 
incandescents, he tricked out his house with programmable lighting. “Then 
came CFLs,” he says. “None of them worked in my fixtures. My whole system 
came crashing down.” That obsessiveness made Koeppel the perfect writer 
for our cover story on the future of the once-humble lightbulb (“Let There Be 
LED,” page 110). He installed over 50 bulbs in his home and noted how they 
affected colors like the red of an apple; he used a diffusion screen to shield the 
bulbs for impartial testing; he even set up a questionnaire on his iPad so visitors 
could record their impressions. Then, as he was wrapping up his research, he 
stepped over the line: His wife had invited some friends—all new mothers—for 
lunch, and Koeppel tried to persuade the moms to let him see how their babies 
looked under different lights. “I don't know what I was thinking,” he says. With 
that, he was banished to the upstairs bedroom for the duration of the party. 


We are pop culture nerds. (Hey, we sent six people to 
cover Comic-Con this summer.) We're also connoisseurs 
of pop culture history—the more obscure, the better. 
This month's “Lost” package (page 128), compiled by 
senior editor Chris Baker, details the missing, unreleased, 
or suppressed artifacts of geek culture that remain tor- 
turously out of reach. On the list: footage of Eric Stoltz 
as Marty McFly in Back to the Future before Michael 
J. Fox replaced him, nearly 20 missing minutes from 
2001: A Space Odyssey, and Cigarettes and Valentines, a 
2003 Green Day album that went MIA. But we couldn't 
include everything. Baker's favorite among those that 
were cut? Bonus footage from cult fave The Adventures 
ofBuckaroo Banzai. “Fans have been trading bootlegs 
of a version that's 10 minutes longer than the DVD 
release,” Baker says. “It would be irresponsible of me 
to say that you can find the extra footage on YouTube.” 
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COMPANY IMMOBILE. 


MOBILITY ISSUES 


You need mobile devices that will work from anywhere. We get it and can deliver technology from 
industry leaders like Lenovo that are tested for reliability. With high-performance connectivity and 
security options, Lenovo’s Enhanced Experience certified notebooks are designed to help ensure 
employees stay more productive and accessible wherever business takes them. 

Well get everyone back to work at CDW.com/lenovo 
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Central Station makes it easy to get connected and get organized. Now you can wirelessly connect* your laptop to a 23" or 27” LED-backlit 
1080p display that's perfect for editing photos or watching HD movies. All while allowing you to access and charge your favorite USB devices. 
Get connected to Central Station today. 




Experience the new Central Station at 


© 2011 Samsung Electronics America. Inc. All rights reserved. Samsung is a registered trademark of Samsung Electronics Co.. Ltd. All products and brand names are trademarks or registered trademarks of 
their respective companies. Screen images simulated. *Up to 5 feet away. Initial setup required. 


SAMSUNG 


The Wonder of Samsung 


Introducing the new Central Station. 

Part HD monitor. Part wireless docking station. 















flirt It, Build It 

How can we fix the Patent 
Office backlog? Dust off a 
19th-century requirement. 




' r " . 




he life of an American patent 
examiner is a harried one. More 
than a million applications are cur¬ 
rently pending, and over a thou¬ 
sand more are added to the pile 
each day. The result is that it now 
takes an average of two to three 
years for an inventor to secure a 
patent. Inundated examiners can 
spend only about 17 hours judg¬ 
ing the merits of each application, 
scarcely enough time to compre¬ 
hend every facet of a new solid- 
state diode, synthetic resin, or 
surgical prosthesis. Yet unsympa¬ 
thetic critics vilify examiners for 
awarding patents too easily and 
thus doing the bidding of "patent 
trolls”—cunning operators who 
rack up patents solely in order to 
sue future infringers. *1 Congress 
is aware of the patent system's 
flaws. Yet the reforms being ban¬ 
died about Capitol Hill, such as ► 



illustration by Brock Davis 





► increasing filing fees in order to hire more 
examiners, are insufficient. There is a quick, 
sure way to fix at least part of the broken 
system, a method the office used in the dis¬ 
tant past: the patent model requirement. 

Today's patent applications are entirely 
two-dimensional affairs, consisting solely 
of written descriptions and intricate dia¬ 
grams. But for most of the first century 
of its existence, the US Patent and Trade¬ 
mark Office required applicants to submit 
small models of their inventions. Some of 
these models were fully functional proto¬ 
types, while others displayed just a few 
moving parts that demonstrated how the 
finished product would differ from its pre¬ 
decessors. The models were 
essential because the young 
nation's jurists weren't edu¬ 
cated enough to understand 
highly technical documents; 
when a dispute arose between 
inventors, judges could com¬ 
pare their two models rather 
than struggle to comprehend 
the staid prose of engineers. 

But the courts' technical lit¬ 
eracy improved over time, and the model 
requirement was dropped in 1880. Burdened 
by storage costs, the USPTO eventually sold 
off more than100,000patent models—proto¬ 
typical carriage flap fasteners, portable fire¬ 
places, and other quaint devices that are 
now eBay staples. 

The abolition of the model requirement 
was initially a boon to backyard inven¬ 
tors, who often lacked the capital to build 
detailed mock-ups of their visions. But as 
America's population of skilled engineers 


has exploded, the patent 
system's low barrier to entry 
has become its fatal flaw. 

The USPTO received 520,277 
applications in 2010, a figure 
up nearly 500 percent since 
1970. Countless inventions of 
dubious value or debatable 
novelty slip through this overwhelmed sys¬ 
tem, leading to endless litigation that has 
become a serious drag on American indus¬ 
try. "The requirements to patent have 
become, in my humble view, a joke," says 
Mario Biagioli, a history-of-science profes¬ 
sor at Harvard University. 

The USPTO could instantly slash the num¬ 
ber of applications by com¬ 
pelling inventors to submit 
working models whenever 
feasible. The most abstract 
inventions would be exempt, 
of course, but these consti¬ 
tute a small minority of appli¬ 
cations; business models, for 
example, made up about 2 per¬ 
cent of the patents issued last 
year, and drug compositions 
were roughly 3 percent. The bulk of inven¬ 
tors would have to come up with three- 
dimensional examples of how their creations 
would look and function. Have a great idea 
for a longer-lasting semiconductor? A stur¬ 
dier toxic-waste container? A safer lawn 
dart? Don't just submit a diagram; make 
a model the examiner can touch. Perhaps 
that requirement would have been draco¬ 
nian in decades past, when creating mod¬ 
els from complex designs was prohibitively 
expensive. But rapid-prototyping tools now 


make it possible for anyone to 
produce a high-quality mock- 
up, typically by hiring a ser¬ 
vice that specializes in such 
technology. Building a resin 
model, for instance, using a 
3-D printer now costs around 
$4 per cubic inch—peanuts 
compared with the tens of thousands that the 
average patent applicant can expect to spend 
on legal and administrative fees. Architects 
and engineers wouldn't dream of vying for a 
major project without submitting detailed 
models; why should inventors feel any differ¬ 
ent as they prepare to approach the USPTO? 

The models are also a physical manifes¬ 
tation of something else: The inventor's 
organizational chops and ability to execute 
their ideas in the real world. And that's an 
important talent for the system to reward, 
since mere ideas are, for lack of a more fitting 
cliche, a dime a dozen. The USPTO should 
reserve its precious protection for inventors 
who are not just creative thinkers but who 
also know how to seek the right partners, 
delegate authority, and tweak their cre¬ 
ations in response to user feedback. Reinsti¬ 
tuting the model requirement would go a 
long way toward favoring innovators who 
know how to get things done rather than 
simply dream. 

During its heyday, the MIT Media Lab was 
famously guided by the rough-and-tumble 
motto 'Demo or die!" It's time for the American 
patent system to make that axiom its own. 
//////////////////^^^ 

brendan i. koerner (brendan_koerner 
@wired.com) wrote about counterfeit slot 
machines in issue 19.09. 


Got a great idea 
for a better 
lawn dart? Make 
a model the 
examiner can 
actually touch. 



Confection 
Ca oulation 

The long drought is almost over. It’s Girl 
Scout cookie time again! These little mor¬ 
sels of delight are sold only October through 
March (regional councils determine the 
dates for each locale), so you’d better stock 
up. But which varieties will guests at your 
next fancy dinner party prefer? Perhaps this 
sales data can help. —Mike Olson 



19% 

Samoas/ 

Caramel 

deLites 


9% 

Shortbread/ 

Trefoils 


25% 

Thin 

Mints 


23% 

Other varieties 
(Lemon Chalet 
Cremes, Shout 
Outs!, Thank U 
Berry Munch, Dulce 
de Leche, et al.) 


Percentage 
of Total Sales 


11% Peanut 
Butter 
Sandwich/ 
Do-Si-Dos 


13% Peanut Butter 
Patties/Tagalongs 
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OBSESSED 

Jorg Sprave, 
Slingshot 
Mastermind 


r y When Jorg Sprave was 9, 

"5 hisfathertook him into the 

i| * ^ _i_ woodsfora rite of passage: 

)XJ_XlV^oi-10 L making his first slingshot. 

. • ~i “We searched and found a 

1 TXCl perfectly forked hazelwood 

^ stick,” Sprave says. “Then 

we cut the rubber from a 
car’s innertube and made the pouch from an old shoe.” He 
was hooked. Now 46, Sprave has made hundreds of sling¬ 
shots. He works with a wide range of materials—alloy tubes, 
sheet metal, wood, carabiners—including every gauge and 
form of rubber tubing he can find. He even made a sling¬ 
shot from a broom handle and some condoms. One, which 
he dubbed the Zombie Brain-Smashing Slingshot, has a 
metal brace on the front to keep the undead assailant at 
bay while you cock the weapon and release a steel arrow 
straight into its brain. Another shoots six projectiles simul¬ 
taneously. Hecallsitthe Avalaunche. Also: The double-shot 
over/under slingshot-crossbow combo (shown).*1 Sprave 
is so into slingshots that in 2DQ9 he created the Slingshot 
Channel on YouTube. He now spends his weekends building 
new Wrist-rocket contraptions and demoing them online. 
His most popular, with 1.4 million views, is a 7.5-foot-long 
slingshot crossbow that blasts a full-size machete. He also 
features “impact videos” like “Slingshot vs. Coconut,” which 
demonstrate the incredible force his creations generate. 
9po.ifer alert: The coconut does notwin. —Steven Nereo> 
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EPA-estimated MPG highway with available automatic transmission. 












The new 312-horsepower, 29-MPG-hwy Camaro Convertible is here. Chevy Runs Deep 



www.chevy.com 















Remote Controller 

Tower operations from afar, for the very first time. 

Air traffic control towers may someday go the way of the light¬ 
house. At least, that's the goal of a system being developed by 
Saab with Sweden's LFV air traffic control service in which 
landing instructions are barked not from a four- or five-story 
lookout next to the tarmac but from a tricked-out control cen¬ 
ter miles away. Starting next year, Sundsvall and Ornskoldsvik 
regional airports will each host an 82-foot structure topped 
with a camera array that beams 360-degree views to hi-def 
wraparound screens in a remote facility. Controllers already communicate from afar while 
planes are en route, but this will be a first for tower operations. A pair of movable 36X-zoom 
cameras will provide extra flexibility, while video, weather data, object tracking, and anom¬ 
aly detection can be integrated right on the hi-def screen. The images are sent from cam¬ 
era to screen in less than a second over an Internet link with several layers of redundancy. 

Smaller airports stand to benefit the most: By having centralized services avail¬ 
able on demand, they will be able to cut out the huge cost of maintaining their 
own towers and teams of controllers. The main challenge, say the project's engineers, 
is getting controllers and other personnel to feel comfortable with the idea. But 
not so comfortable that they nod off. —rachel zurer 





Flerovium 

n. The proposed moniker 
for superheavy element 114. 
Though discovery is credited 
jointly to Russian and US 
labs, the Russians haven’t 
renounced the Cold War 
completely: The name honors 
Soviet physicist G. N. Flerov, 
who instigated Stalin’s 
atomic weapons program. 



Cambridge crude 

n. A liquid fuel for powering 
electric cars. Invented in 
Cambridge, Massachusetts, 
by MIT researchers, the black, 
rechargeable slurry of pulver¬ 
ized electrodes in battery 
fluid can be pumped into an 
electric vehicle, replenishing 
its energy supply in minutes. 

Royalactin 

n. The newly discovered 
active ingredient in royal jelly, 
noble food of queen bees. 
The protein is a fertility and 
longevity drug in one and 
has been found to work on 
cousins as distant as flies— 
albeit not on the hopeful 
humans who buy royal jelly 
skin creams. 

Internet-in-a- 

suitcase 

n. Everything you need 
to set up an encrypted 
mesh network on the sly, 
all concealed inside 
an ordinary valise. Developed 
by the State Department 
at a cost of $2 million, it’s 
the latest “liberation 
technology” designed to 
help dissidents evade repres¬ 
sive governments. 
—Jonathon Keats 
(jargon(a)wired. com) 


DATASTREAM UNUSUAL THINGS THAT RECEIVED YELP REVIEWS (AND THEIR CUMULATIVE SCORES AT PRESS TIME) 

ARLINGTON NATIONAL CEMETERY 14.5) // BOSTON MARATHON (4.5) // GOLDEN GATE BRIDGE (4.5) // THE NEU YORKER MAGAZINE (4.5) // PLAYBOY MANSION (4.5) // FEDERAL 
RESERUE BANK OF NEU YORK (4.0) // THE MOON (4.0) // THE PENTAGON (3.5) // U.S. IMMIGRATION AND CUSTOMS ENFORCEMENT (3.0) // SAN QUENTIN STATE PRISON 12.5) 
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EMBASSY SUITES 
HOTELS " 1 


Enough room that work and play won’t 
get on each other’s nerves. 

Get more from Embassy Suites, the hotel that always gives you more of more. 
Like spacious two-room suites for every guest, free cooked-to-order breakfast, 
and complimentary drinks at our nightly Manager’s Reception. It all adds up 
to more reasons to stay. 






To book, go to embassysuites.com or call 800-Embassy. 


“ HHONORS 

HILTON WORLDWIDE 





'Service of alcohol subject to state and local laws. Must be of legal drinking age. 
©2011 Hilton Worldwide. ™ indicates a trademark of Hilton Worldwide. 






























DEAR MR. KNOW-IT-ALL 

I’m paying my tween son to farm gold 
for me in World of Warcraft. My wife 
is horrified; I equate it with paying him 
to mow the lawn. Am I a terrible dad? 


BY BRENDRN I. KOERNER 


when it comes to raising a son, 
often the best way to set your moral 
compass is to ask a simple question: 
What would Michael Bay do? OK, 
the explosion-happy, plot-averse 
Transformers director isn't exactly 
Dr. Spock, but he does understand 
something elemental about the psy¬ 
chology of preteen boys—they're 
not big on nuance. Your goal, let's 
hope, isn't to indulge yourself with 
some cheap MMOG child labor but 
to teach your kid that hard work 
leads to money. So you need to make 
the connection between work and 
pay explicit. That means assign¬ 
ing him chores that can't be com¬ 
pleted while he sits on his duff and 
sips a Big Gulp. *1 "I'm a big believer 
in manual labor," says Jim Taylor, 
author of the recent book Your Chil¬ 
dren A re Listening: Nine Messages 
They Need to Hear From You. To ► 




□ E3 □ SEP 2011 


illustration by Christoph Niemann 





BULOVA PRECISIONIST 

THE WORLD'S MOST ACCURATE WATCH 
WITH A CONTINUOUSLY SWEEPING SECOND HAND 


Most quartz watches are accurate to 15 seconds a month 
Bulova Precisionist is accurate to 10 seconds a year. 


The key is Precisionist’s unique three-prong quartz crystal, 
which produces a vibration frequency of 262.144 kilohertz (kHz), 
eight times greater than the usual two-prong crystal and the 
highest of any watch available today. And, the innovative design 
of the Precisionist movement reduces the effects of temperature 
variation without using a high maintenance thermo-regulating 
integrated circuit. 


The result is a watch that is extraordinarily precise, yet so 
easy to operate. 

bulovaprecisionist.com 
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Bulova 

AVAILABLE AT MACY’S 


SINCE 1875 

DESIGNED TO BE NOTICED 





make a kid really understand the value of 
money, you need to make him sweat—lit¬ 
erally—for his cash. If you elect to pay him 
for roaming around the lower echelons of 
the Warcraft universe, the intended les¬ 
son might be lost. Stocking up on virtual 
treasure may be boring, but it's far easier 
and more pleasurable than cleaning out 
rain gutters. 

While your kid will be better served by 
pulling weeds, that doesn't mean you have 
to give up your dream of becoming a level-85 
Night Elf. There are plenty of Chinese 
firms willing to fatten any WOW charac¬ 
ter's coffers for a fee. Or perhaps you'd like 
to purchase Mr. Know-It-All's account: Any 
interest in an ore shaman named after 
a Family Ties character? I'm looking to 
quit the game so I can spend more time 
with my son. 


Four months after my husband and I 
tied the knot, our wedding website is 
still up. He says it's fine to leave it run¬ 
ning, but I think that’s tacky. What’s 
the rule of thumb here? 

If you've ever stumbled upon a long- 
abandoned website, you should know that 
untended digital properties don't age well. 
After a few years of neglect, an orphaned 
site becomes a sad sight indeed—the Inter¬ 
net's equivalent of an unkempt coffeehouse 
denizen who can't stop talking about the 
life-altering Bread concert he attended in 


1977. Don't let your site become that guy. 

But for the sake of your growing dish- 
ware collection, do let the site live for a 
little while. "From a practical standpoint, 
there may be invitees who didn't have a 
chance to send a gift yet," says Karen Bus- 
sen, a New York City wed¬ 
ding planner and the author 
of Simple Stunning Wed¬ 
ding Etiquette. Since your 
site presumably has a link 
to your wedding registry, it 
can help give those stragglers 
an easy way to choose a gift. 

But Bussen recommends that 
after the six-month mark you archive it and 
pull the plug. 

If your husband resists, make him a 
deal: The site can stay up as long as he 
agrees to update it regularly with pho¬ 
tos of your marital bliss. Odds are he'll 
lose interest long before your first anni¬ 
versary—probably right after your first 
dishwasher-related fight. 


I recently published a long article in 
a local magazine, and now my friends 
are urging me to turn it into a Kindle 
Single. How do I do that? 

By steeling yourself to accept rejection. 
Anyone capable of using a QWERTY key¬ 
board is free to turn their masterpiece into a 
Kindle eBook through Amazon.com's Kindle 
Direct Publishing program. But the Kindle 


Singles series is a whole different ball of 
wax—it's curated by an editor, David Blum, 
who determines which stories are tapped 
for the exclusive Singles club. The lucky 
selectees get a promotional push from Ama¬ 
zon and thus rarely languish at the bottom 
of the site's sales rankings, 
a netherworld littered with 
self-published tomes. 

Pitching your article to 
Blum is easy enough: Just 
send either the completed 
manuscript or a brief synop¬ 
sis to kindle-singles@amazon 
.com. "The only criteria we 
use to decide what goes up there is, what 
do we think is really fresh, well written, and 
interesting?" says Russ Grandinetti, Ama¬ 
zon's vice president of Kindle content. Your 
piece should also be considerably lengthier 
than typical magazine fare—even the skimpi¬ 
est Singles exceed 5,000 words. 

Amazon won't reveal what percent¬ 
age of submissions the company accepts, 
but it's surely only a small fraction. If you 
don't make the cut, don't despair: The list 
of famous writers who endured numerous 
rejections is almost as long as Gravity's Rain¬ 
bow . You and your friends will surely laugh 
about Amazon's folly when you win your 
first Pulitzer. 

/////////////////////^^^ 

Need help navigating life in the 21st century? 
Email us afmrknowitall@wired.com. 
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illustration by Luke Shuman 






























LET'S GO 

FURTHER ON ONE 
GALLON OF FUEL. 


We must learn to use energy more efficiently. For 25 years, the Shell Eco-marathon® has 
supported teams worldwide who explore ways to maximize fuel economy. Last year's winner 
was capable of traveling 8,870 miles on the equivalent of one gallon of fuel. This spirit 
epitomizes our relationship with car manufacturers, finding ways to make cars more efficient. 
And it's typical of our ambition to help build a better energy future, www.shell.us/letsgo 

LET'S GO. 
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101 

: 14 Ideas Are Overrated 

Startup guru Eric Ries explains his radical new theory. 



Everything you know about starting a company is wrong. At least that’s what Eric 
Ries says. The former entrepreneur has developed a counterintuitive strategy he 
calls the Lean Startup. The philosophy has been endorsed by Silicon Valley roy¬ 
alty like Tim O’Reilly, Marc Andreessen, and Mitch Kapor. It’s all explained in his 
new book, The Lean Startup, but we still had a few questions. — carlye adler 


What are the most com¬ 
mon misconceptions that 
people have about start¬ 
ing a company? 

We still believe that entre¬ 
preneurial success is about 
being in the right place at 
the right time with the right 
idea. But there's no empiri¬ 
cal evidence that's true. In 
fact, there's actually tons of 


evidence that it isn't true. 

Like what? 

There was a study done in the 
early 20th century of all the 
entrepreneurs who entered 
the automobile industry 
around the same time as 
Henry Ford; there were some¬ 
thing like 500 automotive 
companies that got funded, 
had the internal combustion 


engine, had the technology, 
and had the vision. Sixty per¬ 
cent of them folded within a 
couple of years. 

What was Henry Ford 
doing that his competi¬ 
tors weren’t? 

Well, we say it was about 
his vision, but if you look 
at the documentary record, 
you see a different story. He 


didn't know what was going to 
happen, but he had a process for 
adapting to situations as they 
revealed themselves. 

So the key is to be able to 
change your vision—or your 
entire company—on the fly? 

Exactly. 

How do you do that? 

Continuous deployments. 

People believe that if you 
go slower you'll get a better 
outcome—you can fix the bugs. 
But that's not true. The slower 
you go, the bigger the batch size 
and the more things go wrong. 
What if customers don't want 
your product? Do you want to 
find that out after you've built 
the whole product or only a tiny 
sliver of it? 

But isn’t it dangerous to 
release a product before 
it’s ready? 

The mistake isn't releasing 
something bad. The mistake is 
to launch it and get PR people 
involved. You don't want people 
to start amping up expectations 
for an early version of your 
product. The best entrepreneur- 
ship happens in low-stakes envi¬ 
ronments where no one is paying 
attention, like Mark Zucker- 
berg's dorm room at Harvard. 
Does that mean it’s better 
to have just a few custom¬ 
ers when you’re first start¬ 
ing out? 

Exactly. It means that you can 
get to know those customers 
extremely well and you're not 
under pressure to succeed. You 
can take your time to figure out 
what's working and then really 
blow it up later. 


DATASTREAM U.S. GOVERNMENT EXCESS PROPERTIES, BY CATEGORY 

WAREHOUSES: 1,783 // OFFICE BUILDINGS: 670 // UTILITY SYSTEMS: 614 // LRBS: 306 // RORDS/BRIDGES: 266 // RECREATIONAL FACILITIES: 143 // SCHOOLS: 112 
// PARKING STRUCTURES: 106 // MONUMENTS/MEMORIRLS: 20 // UEAPONS RANGES: 14 // HARBORS/PORTS: 12 // RAILROADS: 12 // MUSEUMS: 4 // HOSPITALS: 3 
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I can I leverage the cloud to 
I leapfrog the competition? 

I you can 

Business success in today’s hyper-complex, constantly changing global marketplace requires 
agility, responsiveness and the ability to innovate on the fly. All of which requires more agile IT. 
And the kind of reliable, scalable and easy-to-use services that help you leverage the cloud. 

CA Technologies cloud management and security solutions can help you use the cloud for 
practical innovation or to radically re-invent new business models to leapfrog the competition. 
With our experience working in complex and diverse environments, we can also offer the control 
and insight companies need to take advantage of fast-moving opportunity... long before the 
■ market is even aware of it. 

CA Technologies. The services, experience and solutions you need to build a more agile business. 


To see how we can help make your business more agile, visit ca.com 
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NORTH DAKOTA 


MASSACHUSETTS 


MINNESOTA 


30 DAYS MAX 


NONE 


$200 MAX 


NONE 


NEW YORK 


NONE 


INF0P0RN 

O Say, Can You THC? 

America's love-hate affair with weed yields a patchwork of prices—and penalties. 

The US is still of two minds on marijuana: While 16 states now consider it a medicine, others continue to hand 
down heavy sentences—including jail time—for simple possession. The result is a fractured market with 
prices that vary wildly by region. Not surprisingly, the actual numbers are hazy; there's no price index for pot 
as there is for hops or tobacco. But a collective of geographers called Floatingsheep recently set out to clear 
the air. They gathered more than 14,700 consumer reports submitted anonymously on the site PriceOfWeed 
.com, stripped out the outliers, and created a map that interpolates the range of prices across the contigu¬ 
ous US. Here's a look at the sprawling gray market that gets some high and others heated, — cameron bird 


AVERAGE PRICE PER OUNCE 


+ MEDICAL MARIJUANA STATES 


$ FINE FOR LOW-LEVEL POSSESSION 


JAIL TIME FOR LOW-LEVEL POSSESSION* 


WASHINGTON 
$250-500 
1-90 DAYS 


SO UTH DAKOTA 
$1,000 MAX 
1 YEAR MAX 


CALIFORNIA 

$100 

NONE 


MARKET HIGHLIGHTS 


WEST COAST 

California’s so-called Emerald 
Triangle—Humboldt, Mendo¬ 
cino, and Trinity counties—is the 
center of a coastal green rush. 
Mendocino officials estimate 
that pot cultivation accounts for up to two- 
thirds of the local economy, and plentiful 
supply means low prices throughout the 
Pacific Northwest. See Change Strategy 
forecasts that the medical-marijuana mar¬ 
kets in California, Oregon, and Washington 
will bring in more than $1.3 billion this year. 


RHODE ISLAND 
$200-500 
1 YEAR MAX 


CONNECTICUT^ 

$150 

NONE 

NEW JERSEY 
$1,000 MAX 
6 MONTHS MAX 

DELAWARE 
$1,150 MAX 
6 MONTHS MAX 


WASHINGTON, DC 
$1,000 MAX 
6 MONTHS MAX 


UPPER MIDWEST 

Some of the highest prices 
in the country are found in 
an L-shaped swath running through the 
Dakotas and into southern Minnesota. 

The reasons for that are uncertain, but the 
DEA has seized or eradicated fewer can¬ 
nabis plants here than almost anywhere 
else in the country. Either the agency is 
soft on cowboy cartels or, more likely, folks 
just don’t grow a lot of weed up here. The 
prospect of a year's hard time for lighting 
up in South Dakota could be a factor. 


EAST COAST 

Prices are steep, but several 
mid-Atlantic states and the 
nation’s capital now allow medical use. 
Although New York has partially decrimi¬ 
nalized low-level possession, cops in the Big 
Apple arrested some 50,000 people last 
year for having pot “open to public view”— 
a 69 percent jump from 2005. The Depart¬ 
ment of Justice estimates that 20 percent 
of high-potency pot produced in Canada 
each year passes through the St. Regis 
Mohawk Reservation in New York state. 


Punishable amounts vary 
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Air Grew 

A low tech method of 
crowding movie sets is 
blowing up. Literally. 


Next time you’re watching a movie and there's a scene set at a sporting event or polit¬ 
ical rally, look very closely at the cheering masses. Are they human? Or just gussied 
up balloon manimals?The Inflatable Crowd isa Santa Monica company thatsupplies 
seas of lifelike blow-up dolls to films like Iron Man 2, The Fighter, and Contagion. Outsourcing the role of “background actors” to inanimate 
objects isn’t new, of course; producers have used cardboard cutouts in the past. But those two-dimensional performers severely limit usable 
camera angles. And adding a CG crowd can cost $50,000 per scene. Inflatables look real and are affordable, with a day rate starting at just $10 
per head, roughly a tenth the typical rate for a human extra. (Plus, they guarantee a shorter lunch line at craft services.) Joe Biggins, founder 
of the Inflatable Crowd, has been pimping his dolls to movies since 2003. Sometimes the job is small—he used a mere 1,500 dummies in the 
opening scene of The King's Speech. But to make a stadium come to life in Flags of Our Fathers, Biggins filled the seats with 5,000 inflatables, 
then interspersed about 750 real people to provide a little natural motion. He keeps a Gardena warehouse stocked with some 30,000 dolls, 
27,000 masks, and thousands of wigs and costumes to suit any time period. Packing fora big shoot can take a week (he has to brush all the 
hair and iron all the clothes), and it takes a six-person crew 10 hours to get 1,000 of the airheads into their seats. “Ten grueling, horrible, repeti¬ 
tive hours," Biggins laughs. “It's the most tedious career I could have possibly picked.” Maybe he’s just not a people person.— lisa freedman 
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DATASTREAM WEIGHT OF BEST-SELLING COOKBOOKS, IN POUNDS 




I 



BETTER HOMES 
RND GRRDENS 
A/EW COOK BOOK 
(1968): 2.8 


HRSTERINB THE 
RRT OF FRENCH 
COOKING, UOL. 1 
(1973): 3.3 


FRRMHOUSE 
COOKERY 
(1981): 3.4 


LR CUCINR 
ITRLIRNR 
(1987): 3.5 


THE JOY OF 
COOKING 
(1997): 3.8 



DUCRSSE 
FLRUORS 
OF FRRNCE 
(2006): 3.9 


THE BLRCKBERRY 
FRRM COOKBOOK 
(2009): 4.1 


BETTER HOMES 
RND GRRDENS 
NEU COOK BOOK 
(2010): 4.2 


THE ESSENTIRL 
NEU YORK TIMES 
COOKBOOK 
(2010): 4.8 
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f, p SHELLEY BOVERO 
Owner, Marin County Arborists 


Shelley Bovero, owner of Marin County Arborists, knows trees. She also knows Verizon technology helps her 
small business run more efficiently. Whether she's giving real-time estimates on her tablet or using her smartphone 
to connect with her crew on-site, she's more responsive than the competition. 


Cutting-edge devices, unrivaled support, and the fastest, most 
advanced 4G network in America. No wonder more small businesses 
choose Verizon Wireless than any other wireless carrier* 


VISIT A VERIZON STORE OR CALL 1-800-VZW-4-BIZ 
TO GET THE BEST TECHNOLOGY FOR YOUR BUSINESS. 

verizonwireless.com/smallbusiness 


Results based on third-party study. 

LTE is a trademark of ET51.4G LTE is available in 74 metros 6 76 major airports in the U.S.; coverage maps at vzw.com. 







Graffiti for 
Sysadmins 


Trust falls and circle games are wack. Luckily, a crop of companies now offer cor¬ 
porate team-building classes with counterculture cred. Will tagging a freeway 
underpass with your cubicle mate bring you closer together and increase pro¬ 
ductivity? There’s only one way to find out. Pass the spray 
paint and let’s get busy in this off-site, —eric steuer 




Team Builders 
With Street Cred 

Syncopate 

Silicon Valley heavyweights 
like Google, Adobe, and Intel 
have turned to Syncopate 
to improve esprit de corps 
through DJing and remixing. 
World-renowned turntablist DJ 
Quest and electronic musician 
Christopher Willits teach teams 
to make tracks in GarageBand, 
then demonstrate the art of 
mixing and scratching with 
Serato, a DJ software package. 
Each event culminates in a 
showcase of tech-sector work¬ 
ers getting to (having to?) 
break out their bangin’ beats. 

◄ 1:AM 

This San Francisco art gal¬ 
lery hosts graffiti workshops 
that have helped build cama¬ 
raderie at companies like 
Yahoo, Genentech, and Face- 
book. Veteran street artist 
Natel offers tips on shading 
and tricks for spray-painting 
shapes and lines, then has 
groups collaborate to create 
a mural, usually of their com¬ 
pany’s name. 

Urban Edge 

Break dancing is the newest 
team-building activity offered 
by this British company, which 
also leads art and music work¬ 
shops. Instructor B-Boy Rival 
teaches office jockeys from 
places like Toyota and Adidas 
a variety of basic moves. Then 
he separates participants into 
two crews that each choreo¬ 
graph and perform a battle 
routine. Yo, Bob from account¬ 
ing—you got served! 






3 Smart Things About Urine 


I lt’s handy in a 
crisis... kind of. 

You hear about survivalists or 
people stranded in the desert 
swigging their own urine, but 
experts agree that’s a bad idea 
even in an emergency. Pee 
is about 2 percent salt, which 
will dehydrate you. Plus it's 
chock-full of toxins your body 
is trying to get rid of. A healthy 
person's urine is sterile, though, 
which means it can be used 
to clean wounds. 


It helps you delay 
gratification. 

Holding itwhen you've gotto pee 
takes self-control, and that disci¬ 
pline can spread to other parts of 
your brain. A Dutch study found 
that people with a full bladder were 
more likely to choose a big reward 
laterthan a small reward soon. So 
when you’re torn between whether 
towatchtheonlinetrailers for Real 
Steel or avoid them so that the movie 
will be a surprise, a few Red Bulls 
mayhelpyouresisttemptation. 



3 It’s a potential 
fuel source. 

If hydrogen fuel cells are the power 
source of the future, pee is a poten¬ 
tial gold mine. Each molecule of 
urea, the main component of urine, 
has double the hydrogen atoms of a 
water molecule and holds on to them 
less tightly. That means the atoms 
are easier to split off, promising a 
cheaperandmore efficient source 
of hydrogen gas than H 2 0. An Ohio 
company is trying to commercialize 
the technology. — RachelZurer 
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illustration by Olimpia Zagnoli 









We focus on translating and delivering Ducati’s 
global publications. So they don’t have to. 

Xerox authors, translates and delivers Ducati’s handbooks and technical manuals. As a result, Ducati’s costs have 
been reduced by as much as 23%. And the lead time for user manuals has gone from fifteen days to just one. Which 
leaves Ducati free to focus on building amazing bikes. 


RealBusiness.com 


Ready For Real Business 


xerox £v 






















WHAT’S INSIDE 

Red Wine 




ETHANOL 



Most cultures see 
something magi¬ 
cal, even holy, 
about the way this 
toxin confuses our 
brain into think¬ 
ing we are gods. 
It’s formed by 
microorganisms 
that eat sugar 
(C 6 H 12 0 6 ) and 
excrete the waste 
as CH CH OH. 


TANNINS 

These astringent 
molecules found in 
grapes (and in the 
oak barrels used 
in winemaking) do 
a real number on 
your tongue. Their 
multiple phenol 
groups bind to sali¬ 
vary proteins, mak¬ 
ing your mouth feel 
drier than it should 
when it’s full of 
liquid. This odd 
effect is what oeno- 
philes call a “grip¬ 
ping” mouthfeel. 


CATECHIN AND 
CAFFEIC ACID 
Catechin is a phe¬ 
nol antioxidant 
found in grape 
seeds. Caffeic acid 
is another pheno¬ 
lic compound 
found in grapes. 
Together they 
have the serendipi¬ 
tous benefit of 
preventing DNA 
damage from ion¬ 
izing radiation and 
reactive oxygen 
molecules. Send 
a magnum to 
your local nuclear 
plant workers. 


GLYCEROL 
Some insist that 
this syrupy sugar 
alcohol, a byprod¬ 
uct of ethanol 
fermentation, is 
as important to 
a wine’s mouth- 
feel (texture) as 
ethanol itself. But 
while connois¬ 
seurs may credit 
it for determining 
“body” and “silki¬ 
ness,” chemists 
haven’t found a 
clear connection. 


MALVIDIN 

3-GLUCOSIDE 

One of a family of 
natural pigments 
called anthocya- 
nins. Also known 
asoenin, itputsthi 




) 


TYRAMINE 

Wine-and-cheese 
parties give you a 
migraine? It might 
not be the preten¬ 
tious banter. You 
could be overdos¬ 
ing on this amino 
acid, which is found 
in both foods. It 
constricts cerebral 
blood vessels, and 
when they reopen, 
you get a throb¬ 
bing headache. 

So skip the cheese, 
but be sure to 
nosh on something; 
you’ll absorb 
less tyramine if 
you have food in 
your stomach. 


3-ISOBUTYL- 

2-METHOXY- 

PYRAZINE 

This chemical 
gives Cabernet 
Sauvignon its her¬ 
baceous green 
pepper aroma, 
detectable at as 
little as six parts 
per trillion. Con¬ 
noisseurs note: 

If the smell is over¬ 
powering, it could 
mean the grapes 
were not allowed 
sufficient time 
to ripen—IBMP 
breaks down as 
grapes mature. 

Or leaves may 
have gotten into 
the ferment (the 
green parts of 
the vine are chock- 
full of IBMP). 


MALIC AND 
LACTIC ACIDS 

Malic acid occurs 
naturally in grapes. 
But too much of it 
gives vino a harsh 
“green”taste that 
clashes with other 
flavors. Most vint¬ 
ners let the wine 
age a bit so bac¬ 
teria can turn 
malic acid into the 
“softer,” “rounder” 
lactic acid. 

RESVERATROL 

The antioxidant 
that’s been 
touted for the 
past decade as a 
miracle cure-all: 

It fights cancer! 
Tames diabetes! 
Keeps winos alive 
forever! But in 
some mice, res- 
veratrol inhibits 
the absorption 
of dietary iron, 
causing anemia. 
—Patrick Di Justo 






We focus on customizing Target’s direct mail 
program. So they don’t have to. 

Xerox software allows Target to deliver specially personalized offers to each and every mailbox. Which in turn 
allows Target to focus on delighting all their guests, each and every time they visit. 
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Ready For Real Business XGfOX 
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EQUATION 


The Law of Rainbows 



* 7 - 



When sunlight hits a raindrop, some photons glance off the 
surface. But others penetrate, bounce off the opposite side 
of the droplet, and shoot back out the front. That internally 
reflected light is what makes rainbows, and their distribu¬ 
tion of colors is determined by SnelPs law, which describes 
how light refracts as its speed changes. It works like this: Light moves slower in water 
than in air, and the sudden deceleration alters its direction of travel. Short wavelengths 
like violet bend more than long ones like red, causing that beam of white sunlight to 
fan out into a spectrum of colors. The result: Each color hits the back of the raindrop 
at a different spot and bounces out at a slightly different angle. Now picture a sky full 
of raindrops. Each one reflects the full spectrum, but because of the varying angles, 
we see different colors from drops at different heights. Imagine a line extending from 
your head to its shadow on the ground. The red light that you see is from drops that 
are 42.4 degrees above that line. The violet band, at the bottom of the rainbow, is from 
drops that are a little lower—40.7 degrees, —julie rehmeyer 
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Decoding SnelPs law: 


sin©! 

A measure of the 
angle of incidence 
(©,)—the angle 
at which a ray of 
sunlight strikes a 
raindrop. 


sin 0 2 

A measure of the 
angle of refraction 
(0 2 )—the ray’s angle 
of travel after enter¬ 
ing the drop. The 
difference in the two 
angles is the amount 
the light bends. 


Vi 

The velocity of 
light through air. 
This is very close 
to c, the speed of 
light in a vacuum, 
and is almost iden 
tical for all colors. 


v 2 

Thevelocityof light 
through water— 
about 25 percent 
slower than v r In 
water, violet light 
travels about 1 per¬ 
cent slower than 
red light. 



Hemoglobin 
Gets Its 
Own Action 
Figure 

Casey Steffen loves hemo¬ 
globin. “It’s such a wonder¬ 
ful, elegant transporter of 
oxygen,” says Steffen, who 
owns a company that pro¬ 
duces 3-D animations on 
scientific topics. 

A chance introduction to 
Michael Gulen, who makes 
action figures in his role as 
prototype development direc¬ 
tor at McFarlane Toys, led to 
a discussion of hemoglobin’s 
merits. Charmed by Steffen’s 
enthusiasm, Gulen agreed to 
mock up a hemoglobin toy. 

Of course, Steffen didn’t want 
to throw a cape on an amor¬ 
phous blob, he wanted an 
accurate replica that was big 
enoughto hold.That meant 
taking a digital model of the 
protein molecule—all 4,659 
atoms—and blowing it up 
18.5milliontimes. 

Though Gulen routinely 
uses 3-D printingto proto¬ 
type new products at McFar¬ 
lane, this new challenge 
wasn’t easy, especially since 
they wanted the modelto 
come apart so people could 
look inside. “When we broke 
the molecule down into 16 
parts, most looked exactly the 
same,” Gulen says. And there 
was no indication that those 
parts would hold together. 

But it worked, and there is 
now outside interest in the 
result: A big pharmaceutical 
company ordered 100 of the 
models, and a VC firm thinks 
it could be the next big chil¬ 
dren's toy. Innocent plaything 
by day, bioresearch hero at 
night? Maybe it needs a cape 
after all. -rachel swaby 


DATASTREAM AMOUNT SPENT PER CAPITA ON LOTTERY TICKETS ANNUALLY, BY STATE 
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HU: $438 

NY: $348 

GR: $319 

HD: $275 

N3: $271 

CT: $265 
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ADVERTISEMENT 






GE is empowering your wellbeing. Stay on 
the cutting-edge of today's most innovative 
medical advancements, wellness solutions, 
and top health-related stories with this weekly 
dose of the latest medical beats. 
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SPOTLIGHT ON GE: 

GE wants to make the world a healthier place. Healthymagination 
is about leveraging GE's technology, ideas, creativity and data 
to help make that happen. It means better health for more 
people. Using innovations driven by GE, Healthymagination 
is finding solutions to make healthcare more affordable and 
accessible across the globe. 


Coming Soon: 

GE Weekly Wellness Blog 

This new and unique blog carves a path 
for health reporting by mining data from 
anonymous patient records. In the process, 
well find out what can (and can't) be learned 
about personal health from the collective 
information people shared with their doctors. 
This blog is about exploring new ideas. It will 
be a collaboration with the readers, whose 
feedback will complement the content. 


« 


WHAT CAN YOU LEARN FROM GE'S HEALTH RECORDS? 


o 



© 

BRAIN - 

Smoke signal: Depression and 
anxiety were both strongly 
linked to tobacco abuse. 


& 

DIGESTION 

Stomach aches: Irritable bowel 
syndrome (IBS) is linked to related 
conditions (stomach and intestine 
inflammation), but also surprising 
ailments such as migraines. 


ate 

LUNGS 

A (not-so) strange link: Many 
patients with a chronic airway 
obstruction disease also had a 
history of gout, a type of arthritis. 


c> 

HEART - 

Putting the pressure on high 
blood pressure: Data reveal that 
only 20% of people who had heart 
disease also had hypertension. 


© 

METABOLISM 

Magnifying the midsection: People 
who are overweight or obese were 
twice as likely to suffer a stroke than 
those with a healthy bodyweight. 





Stay tuned for your dose of medical beats: GE's Weekly Wellness Blog, coming soon on www.wired.com. 
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CLIVE THOMPSON 

The Problem With Advertising 

Online ads drive people nuts. Why charging customers a fee is a better way. 




at first, Maciej Ceglowski looks like any other web 
entrepreneur. He created a clever bookmarking service, 
Pinboard.in, that lets you organize links, see who else 
has saved them, and even cache copies of entire web pages. With 20,000 
users, it’s a tiny, scrappy competitor to Delicious, a long-established 
site recently spun off by Yahoo that does many of the same things. 

But there’s one big difference: While Delicious has always been free, 
Ceglowski charges people roughly $9 to join Pinboard and $25 a year 
if they want to make cached copies of sites. 

On the surface, this seems suicidal. Why charge money when your mas¬ 
sive competitor is free? Ceglowski has a one-word answer: advertising. 

Since people pay him money, he doesn’t need to run ads to “mone¬ 
tize” his customers’ attention. He doesn’t have to do all the things that 
typically ruin the experience for people—like clogging pages with dis¬ 
tracting banners or breaking them into smaller chunks so users have 
to click around a lot. “It’s like a moral hazard,” he says. “Once you’re 
not just charging people straight up, you get into all these murky ethi¬ 
cal things. You have to sell their eyeballs.” 

As it turns out, he’s not alone. A new generation of web entrepreneurs 
has discovered the joys of charging users cold, hard cash. Along with Pin¬ 
board, there’s the read-it-later service Instapaper, private social-network 
site Ning, and innumerable iPhone apps that require you to lay down coin. 

If we’re lucky, this trend will save the Internet from one of the most 
corrosive forces affecting it—the bloodless logic of advertising. 

For years, of course, everyone has claimed that you can’t charge for 
anything online. If you dream up a cool new tool, your only way to make 
money is to generate as many impressions as possible for advertis¬ 
ers. This inevitably produces horrid, cynical designs that work against 
what people want. Consider Facebook: Each year, it redesigns its site to 


gradually nudge users to make more and 
more of their material public. This is partly 
because CEO Mark Zuckerberg seems to 
think publicness is inherently good—but 
it's also a rational response to the demands 
of the ad market, which needs as many peo¬ 
ple looking at as many things as possible. 

In contrast, charging for your service 
neatly aligns your desires with those of 
your customers (as a bonus, you can call 
them customers instead of users). "There's 
a magical relationship you have with peo¬ 
ple who are paying you money," says David 
Heinemeier Hansson, a partner at 37sig- 
nals, which runs several paid web services 
like Basecamp. "You worry about doing 
what they need and request." 

Better yet, Hansson points out, paid-for 
services don't need to bloat their staffs 
with hordes of biz-dev weasels. Hansson's 
25-person team is almost entirely program¬ 
mers and designers—people who solve 
problems instead of spending their days 
trying to get users to click on ads. 

As for the argument that no one will 
pay for anything online? That was origi¬ 
nally driven partly by the absence of good 
micropayment systems. But now there are 
oodles—including mainstream ones like 



Amazon's. Apple's App Store opens the door 
to easy monthly payments, too. 

Here's how to make some money: Start a social network¬ 
ing service that runs on phones. Include tight, granular 
privacy controls, and charge $1 a month for it. Carve out 
a mere 1 percent of Facebook's user base and you'll still 
be making millions a month. 

I predict that in 2050, we'll look back at the first 20 years 
of the web and shake our heads. The craptacular design! 
The hallucinogenic business models! The privacy night¬ 
mares! All because entrepreneurs convinced themselves 
that they couldn't do what inventors have done for cen¬ 
turies: Charge people a fair price for things they want. 
//////////////////////////^^ 
em ail clive@clivethompson.net 
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Each month Grooveshark connects over 30 million people 
to the music they want for free. How? With a Juniper network 
that not only powers the experience, it enables the business 
model. Get the story at juniper.net/innovators 

IT’S TIME TO BUILD A NEW NETWORK. 
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FETISH 


Forward Looking 


Underneath the sweet ’70s styling and “analog” controls, the Fujifilm FinePix XIOO 
is possibly the most advanced rangefinder-style camera ever (yes, we know about 
the Leica M9), though not the most rugged. Lookthroughthe eyepiece and you’ll 
see the best of old and new: a digital heads-up display superimposed over a clas¬ 
sic glass viewfinder. And since there’s no mirror to pivot up and out of the way like 
on an SLR, you can shoot with almost no shutter lag while never losing sight of 
your subject. The large 12.3-megapixel sensor also records 720p HD. Stay away 
from water, though; each of those cool analog dials sits atop unsealed circuitry. 
wired Prosumer hardware in hipster packaging. Built-in flash, but the blazing-fast 
35-mm-equivalent f/2 lens and maximum ISO of 12,800 mean you won’t need it 
_ much, tired One lens only. Water-resistant? This camera isn’t even rated for 
El use in humidity over 80 percent. Sorry, Florida. $ 1,200 —Grayson Schaffer 
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ROUNDUP 

Wireless Streaming 


The promise is that listening to music will get easier. Hit Play on 
your wireless device and the audio comes out of your speakers— 
no cables or docks. Yeah, right. As is often the case, the simple 
solution has only added to the complexity, as tech behemoths and 
bit players square off in yet another format war. 

At its most basic, the conflict breaks down into two camps: uncompressed 
and compressed—the former ostensibly delivering uncorrupted streams of 
music, the latter downsizing files to make them easier to move around. 

Unfortunately, the definitions get terribly muddled. Terms like lossless, 
which would suggest raw audio, are often applied to formats that do indeed 
compress their streams (just not all that much). And some speakers built for 
uncompressed protocols like DLNA and Kleer have hardware limitations that 
don’t deliver on the full potential of those formats; it’s sort of like pulling onto 
the Autobahn on a moped. 

In the end, it’s a three-part equation: Source file + streaming protocol + 
receiving unit = what you hear. We can’t do anything about what’s in your music 
library, but we can help you with the rest. —Terrence Russell 

Turn the page 
for reviews. 


BUYING ADVICE 


If you're dealing with puny 128-bit 
MP3s, which have already been 
so chopped up and reassembled there's 
no saving them, a fast-and-dirty 
streaming standard like Bluetooth will 
be fine. AirPlay transmits at CD 
quality, so as long as your source files 
don't exceed 16-bit/44.1-kHz, they 
won’t get compressed. But if you’re start¬ 
ing with high-bit files like WAV and 
AIFF and want to preserve that quality, 
you’ll need devices built for DLNA 
or Kleer. But you’ve also got to consider 
where you'll be streaming. Bluetooth 
and Kleer, which beam directly between 
device and speaker, struggle with 
distance and walls. AirPlay and DLNA 
units communicate over Wi-Fi 
networks, which makes them better 
choices for larger homes. 



GLOSSARY 


2.4 GHZ: The radio frequency most 
commonly used in wireless consumer 
electronics like cordless phones, 
routers, and Bluetooth devices. 

24-BIT/9G-KHZ: A high-end method for 
encoding digital audio. Payoff 
for the larger file sizes—a single song 
can be 100 MB—is added clarity 
and dynamic range. 

16-BIT/44.1-KHZ: A step down from 
24-bit in terms of dynamic range. Often 
referred to as “CD quality.’’ 
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GET BACK TO BASICS Now that the 
carefree summer days are ending, 
it's back to business as usual. 
Look like you give a damn this fall, 
whether you're heading to a hot new 
microbrewery or getting an update 
on the latest football score to your 
smartphone. 


Kick off the day with a run, 
and then wake up your skin with 
REVITALIZING FACE SCRUB. The pre¬ 
shave cleanser uses extra-fine scrub 
particles and Pro Vitamin B5 to unclog 
pores and Improve razor glide for an 






Get a close, comfortable 
shave and energize your skin with 
Q10 DOUBLE ACTION SHAVING GEL. 
Feel geared up for Monday meetings, 
or a weekend hike that takes you out 
of town—and off the map. 


Head to your favorite 
microbrewery to savor new autumn 
ales. Treat your face to the crisp, 
refreshing feel of ultra-moisturizing 
Q10 DOUBLE ACTION BALM. The light, 
innovative formula has soothing 
chamomile and coenzyme Q10. 


LOOK 

LIKE YOU 

GIVE 

A DAMN 


HIVEA 


FOR MEN 
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HOW WE TESTED 

We selected one unit for 
each of the four formats 
we’ve discussed— 
AirPlay, DLNA, Bluetooth, 
Kleer—and set them up 
in a 950-square-foot apart¬ 
ment streaming rock, 
jazz, electronica, and hip 
hop from an MSI laptop, an 
Acer HTPC, an iPod Touch, 
and a Droid X. 


1. Bowers & Wilkins 
Zeppelin Air (AirPlay) 

The Zeppelin is everything 
you’d expect from an Apple- 
anointed speaker: elegantly 
minimalist, reasonably power¬ 
ful, and a tad pricey. In action, 
though, it’s a bit more mod¬ 
est. After we waded through a 
few minutes of browser-based 
setup and wireless hand¬ 
shakes, the speaker was fill¬ 
ing the apartment with the 
splashy hi-hats of Buddy Rich. 
But while the Zeppelin's 24-bit 
upscaling of AirPlay’s TB-bit 
streams produced the crisp¬ 
est overall sound, it had a habit 
of dropping off the network 
every couple of days, wired 
Clean audio and simple setup. 
Roomy 3Q-pin dock, tired 
Drops connections. Skip¬ 
ping ahead in a song means 
a party-killing two-second 
pause. $600 

SpeakerQ |AirPlay 7 


2. Sony SA-NS400 HomeShare 
Network Speaker (DLNA) 

This thumper is the epitome of no-frills 
pragmatism. Tedious network pairing 
did it no favors, but it's solid as a wireless 
streamer. Shooting audio from a Windows 
7 machine and Droid X was easy, though 
laggy startups and rebuffering discour¬ 
aged DJing. The Sony can't handle WAV 
files, however. Windows Media Player 
downscaled our WAVs into compatible for¬ 
mats, but that noticeably stunted the dra¬ 
matic swells of Led Zeppelin’s "Kashmir.” 
wired 3.5-mm input forwired playback. 
Single-button switching between audio 
sources, tired Attention-grabbing in its 
homeliness. Middling mids and sloppy bass 
from the integrated sub. $300 

SpeakerQ|DLNA 5 
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3. Creative ZiiSound T6 
(Bluetooth) 

For a wireless system, the T6 sure is a 
cord-addled mess, with a set of thick wires 
connecting the satellites to the sub. Pairing 
and streaming at even 50 feet was mostly 
smooth, though walls between speaker and 
source caused hiccups. The shockingly 
powerful tweeters and sub rattled windows 
during Kanye West’s “All of the Lights.” But 
thanks to Bluetooth’s tinny downscaling— 
which sacrifices some audio quality to work 
with less bandwidth—the song’s brassy 
trumpets and swooning French horns rang 
hollow, wired Dead-simple. Stable con¬ 
nectivity in close quarters, tired Lacks the 
range and fidelity of other streamers. Over¬ 
powered low end. $400 

SpeakerQ | Bluetooth 5 


4. Arcam rCube (Kleer) 

Kleer streaming offers easy device con¬ 
nections and CD-quality audio, but with 
a hitch: Wireless streaming requires an 
additional 30-pin transmitter for our Touch 
and a USB dongle for our PC ($100 each). 
The splurge is mostly worth it, though. 
Pairing was easy, and audio quality rivaled 
the Zeppelin. Even when loud enough to 
upset the neighbors, the relentless horn 
blasts of Portishead’s “All Mine” never 
crossed over into shrill. Even better, the 
rCube was the most portable speaker in 
ourtest. wired Handsome looks. Room¬ 
filling audio with negligible lag. iPod dock 
doubles as handle, tired Way expensive. 
Transmitters not included. Proprietary 
streaming tech = dongles 4 life. $800 

SpeakerQ | Kleer 6 
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ROUNDUP 

Slow Cookers 


There isn’t much you can do with a slow cooker that you 
can’t accomplish with a Dutch oven on a stove top. You 
still have to brown your meats and saute your onions 
ahead of time. You still have to chop, dredge, and deglaze. 
But there is one important thing a slow cooker will let 
you do: walk away. 

However, there’s more than just convenience going on here. Stew¬ 
ing meat for long periods over low heat breaks down collagen and other 
connective tissues. And those low temperatures make it pretty difficult 
to overcook your ingredients. Come home a bit late and you’ll still be 
greeted with delicious, fork-tender cuts. 

So a slow cooker is the perfect piece of throwback gadgetry for the 
busy modern chef—which might explain why companies from All-Clad to 
the original Crock-Pot are constantly coming out with new takes on this 
40-year-old tech. New models vary widely in price, functions, and fea¬ 
tures. Some heatthe cooking vessel on all sides, while others heat only 
from the bottom. Basic cookers go for less than $30, while multiuse mod¬ 
els, which double as griddles and steamers, can cost more than $200. 

After testing several, here's what we found: The most important 
feature of a slow cooker is what you put in it. When it comes to this cat¬ 
egory of kitchen gadgetry, low-cost and simple wins. —Erin Biba 


BUYING ADVICE 


If you already have a slow cooker, 
there’s a good chance it used to belong to 
your parents. Because older models 
consist of little more than a pot and a heating 
element, they tend to last forever. 
Newer designs with programmable elec¬ 
tronics and other added features may 
wear out faster—especially units with 
nonstick metal pots. Those surface 
treatments can be damaged by metal uten¬ 
sils, eventually wear off, and can be 
toxic if they get into your food. Of course, 
stone pots will shatter if dropped. So 
before buying, it’s good to look into the avail¬ 
ability of replacement pots; some 
manufacturers are better about 
that than others. 


Turn the page 
for reviews. 



GLOSSARY 


multiuse: Some slow cookers 
can also sear, simmer, boil, and even 
double as griddles. Others come 
with steam baskets and roasting racks. 
For small kitchens, they can pack a lot 
of functionality into a tight space. 

programmable: These aren’t DVRs. 

Programmable settings, on slow 
cookers that offer them, are generally 
limited to time and temperature. 

Handy but not necessary. 

steel vs. stone: Traditional ceramic 
or porcelain pots are heavy, but they’re 
cheap and, with their low thermal 
conductivity, great at distributing and 
retaining heat. More expensive 
slow cookers boast metal pots, 
which are much lighter and often 
clean up better, thanks 
to nonstick coatings. 
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Expose your computer to spyware 

by opening a mysterious email 
attachment 


and a cybercriminal can follow 
your every move, 

making you paranoid 

to the point where you won’t leave 
the house, 


you stop trimming your nails 

and begin wearing empty tissue 
boxes on your feet. 


Deny digital dangers (and their unfortunate outcomes) with Norton 360. NOIftOn 

Ranked #1 in both Protection and Overall Performance.* by Symantec 


•Source: norton.com/passmark2011, norton.com/dennislabs2011 

f 2011 Symantec Corporation All rights reserved. Symantec and Norton are registered trademarks of Symantec Corporation. 


everyclickmatters.com 












HOW WE TESTED 


We carried, cleaned, 
and programmed. And we 
filled each pot with 
chuck roast, broth, carrots, and 
potatoes, then walked 
away for six hours. The results: 
Stuffed friends, lots of left¬ 
overs, and proof that 
there’s no reason to spend 
big on a slow cooker. 


1. Hamilton Beach Simplicity Slow Cooker 

Like all 6-quart models, the stoneware pot in this unit is large 
enough to cook for a block party, and its controls combine the sim¬ 
plicity of a dial for heat settings with the convenience of a program¬ 
mable digital timer. Once the time has elapsed, the Hamilton lowers 
the heat to keep your food warm and ready to serve without over¬ 
cooking it. A lid latch (which looks a bit like an oversize rubber band) 
secures the top in place for transport, wired Programmable func¬ 
tionality at bare-bones price. Total run time of up to 14 hours, tired 
_ Hulking form factor. Metal containment unit gets very hot 
Ef when in use. Lid latch isn't attached: you will lose it. $50 


2. Crock-Pot Programmable Cook & Carry Slow Cooker 

It’s hard to beat a device from the company that invented the 
category, which Crock-Pot did in 1971. Though it’s a modern 
programmable—three heat settings and time in 30-minute incre¬ 
ments—this was the simplest of the units we tested. The 6-quart 
stoneware pot is a relatively heavy 6 pounds, but locking clips and 
a gasket on the lid make it great for carrying around. The nonre- 
tractable cord tends to get in the way, though, wired Easy to use, 
easy on the wallet. Pot is dishwasher- and microwave-safe, tired. 
_ Pot doesn’t fit as snugly as we’d like; rattles around a bit. 

LI Nonretractable cord is a fall waiting to happen. $50 


3. Cuisinart Cook Central 

What do the bells and whistles of our most expensive model prove? 
That you don’t need bells and whistles. The Cuisinart can roast, 
saute, and steam, but why pay for features that your stove and 
oven do better? And when it comes to stew, the other models in our 
test were just as proficient. The elegant design manages a 7-quart 
capacity without taking up appreciably more space. And it’s very 
easy to program. But it still feels mostly redundant, wired Light¬ 
weight, nonstick metal pot. Retractable cord. Comes with a fairly 
_ extensive recipe booklet, tired Options seem more about 
EJ justifying price than adding convenience. $199 


4. West Bend Versatility Cooker 

This 6-quart cooker falls into the multiuse category, with digital 
controls and a modular design that lets the heating unit do double 
duty as a griddle. Rather than being surrounded by heating coils like 
the other models in this test, this metal pot sits on top of the griddle 
surface. Despite this, our stew cooked evenly. But none of the three 
pieces (pot, lid, and griddle unit) lock together, which makes both 
cooking and storage a bit trickier, wired 5-pound metal pot is dura¬ 
ble and can also go directly onto the stove for browning meat, tired 

O Nonsubmersible heating unit. Made a clicking sound when¬ 
ever we left it on for more than a few hours. $80 
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At RadioShack, we know the coolest things about the parts we offer are the 
things you make with them. That’s why we’ve launched The Great Create. 
We’re searching for the most interesting creations made using RadioShack 
parts. Have a great creation you’d like to submit? Want to see what others 
have come up with? See all that and more at RadioShack.com/DIY 


[CREATE: 


® RadioShack 




SCRH THIS QR CODE TO LEfiRN 
MORE fiHD SEE HOUJ IT UJfiS MADE. 










































THE SETUP 


Everything you 
need to shred 
like a pro, whether 
you’re in your 
studio apartment, 
a recording studio, 
or live onstage. 
—Michael Calore 


1. Gibson SG ’61 Reissue 

The SG’s famously horny design may be 
50 years old, but it still kicks, bites, and 
curses like an angry kid. This reissue 
boasts the slim, fast neck and snarling 
pickups of the original but with updates 
like modern wiring and sturdier con¬ 
struction. wired Lightweight mahogany 
body and neck. Gibson '57 Classic pick¬ 
ups sound bright and hot. tired Heavy, 
oversize headstock makes the otherwise 


2. Orange Tiny Terror Combo 

Amps sound best cranked to the limit. 
And smaller, low-watt tube amps reach 
their limits at more respectable volumes, 
so you can get rich sound without waking 
the neighbors. This combo, which can be 
switched from 7 to 15 watts, lets you dial 
in anything from a polite jangle to a filthy 
classic-rock crunch. It’s all you need for 
practice sessions in your studio apart¬ 
ment. wired Got a gig? Mic the 12-inch 


3. Z.Vex Instant Lo-Fi Junky 

Some effects boxes are sonic Swiss Army 
knives. Others, like the handmade Lo-Fi, 
do only one thing. And they do it extremely 
well. Boutique builder Zachary Vex's latest 
creation mixes compression and vibrato, 
giving everything a pleasing chorus and a 
gritty, cassette-tape wash, wired Steeps 
guitar in gooey, old-timey goodness. Each 
pedal’s hand-painted case is one of a kind. 
tired Big bucks fora single effect. Chords 


feathery neck feel a bit unbalanced. 
Not a lot of sonic subtlety. $3,299 


speaker, tired Single tone knob lim¬ 
its versatility. $859 


□ get muddy (though that’s sort of the 
point). $349 


4. Line 6 M9 Stompbox Modeler 

Multi-effects units use digital trickery to 
pack hundreds of tones into a single slab- 
convenient, but they rarely sound good. 
Line 6’sadvanced modeling, though, emu¬ 
lates all the most crowd-pleasing effects 
with surprising accuracy, wired Standard 
offerings like reverb, EQ, and distortion 
are augmented by harmonizers, woozy 
flangers, and ring modulators. Playing 
alone?There'sa 28-second looper. tired 

□ Confusing to program. Expression 
pedal costs $70 extra. $399 


5. TC Electronic PolyTune 

This is about as simple as tuning gets. 
Strum all six strings open, simultaneously, 
and the PolyTune's LEDs show you which 
ones are flat or sharp and by how much. 
Not in the mood for another device? The 
PolyTune iPhone app does the same thing 
using the microphone to diagnose your 
pitch problems, wired Switches between 
multistring and single-string modes auto¬ 
matically. Works for guitar and bass, tired 
__ iPhone app does everything the box 
El does for V 30 the price. $149 


6. Avid Mbox With Pro Tools 9 

If you want to compete with Diplo and Deer- 
hunter, you’ve got to get past GarageBand. 
Avid’s Mbox digital recording interface, 
which is available bundled with industry- 
standard Pro Tools recording software, 
connects to your computer via USB. Plug 
in your microphones, guitars, and other 
gear, strap on your headphones, and count 
off. wired 24-bitaudio. Mac or Windows. 
Onboard effects, tired Fine for solo acts, 
_ butyou’ll need more inputs for bands. 
El $900, $500 without Pro Tools 


□ 60 
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Building the engines of a Smarter Planet: 

The same system used by IBM Watson on Jeopardy!® 
is now making midsize companies smarter. 

It’s unrelenting. Over 2.7 exabytes of data are created every day. Fortunately, midsize companies can make the 
most of their share of that data by running their analytics software on the IBM® Power® 750 Express server. It’s 
the same technology that powered Watson, the ultimate example of a highly optimized system, to its stunning 
performance on the TV quiz show Jeopardy!. Unquestionably, the midsize businesses that will outperform in the 
future will be those that engage the smartest systems for the biggest competitive edge. Now you can be among 
them. Here's what else the IBM Power 750 Express can do: 


Turn information into intelligence. 

Designed for data, the IBM Power 750 Express drives advanced 
analytics that integrate information for smarter insights and 
better decision making. 




Simplify to help reduce costs. 

With PowerVM™ virtualization, midsize businesses can 
reduce server sprawl and save 95% of the cores for 
licensing, 95% on energy costs and 97% on floor space. 1 


IBM Power 750 Express Server 

Starting at 

per month 

Cp O O for 36 months. 



Deliver services faster. 

By integrating IBM analytics software 
with POWER7® servers, you’ll have a 
finely tuned system to deploy services 
incredibly fast and react to market 
shifts in a snap. 


To connect with the right IBM Business Partner, 

call 1-877-IBM-ACCESS or visit ibm.com/engines/power 

Midsize businesses are the engines of a Smarter Planet. 



'See http://www-03.ibm.eom/systems/power/migratetoibm/footnotes/compare.html#footnote10 for details Prices are current as of 5-20-11, valid in the U.S. only, and subject to change without notice. Actual savings and costs will vary 
depending on individual customer configurations and environment. IBM Global Financing offerings are provided through IBM Credit LLC in the United States and other IBM subsidiaries and divisions worldwide to qualified commercial 
and government customers Minimum transaction size $5,000. Rates are based on a customer’s credit rating, financing terms, offering type, equipment type and options, and may vary by country. Other restrictions may apply. Rates and 
offerings are subject to change, extension or withdrawal without notice. Please contact your IBM Authorized Business Partner or IBM representative for more information. Jeopardy! Elements TM & © 2011 Jeopardy Productions, Inc. 
All rights reserved. IBM, the IBM logo, ibm.com, P0WER7, Power 750 Express, PowerVM, Smarter Planet and the planet icon are trademarks of International Business Machines Corp., registered in many jurisdictions worldwide. Other 
product and service names might be trademarks of IBM or other companies. A current list of IBM trademarks is available on the Web at www.ibm.com/legal/copytrade5html. © International Business Machines Corporation 2011. 

















ESPN 

ScoreCenter 

The self-styled world¬ 
wide leader deliv¬ 
ers slick design, lots 
of news, and more 
sports than compara¬ 
ble apps, including live 
text coverage. Narrow 
the focus with win¬ 
dows for your favor¬ 
ite teams, leagues, or 
sports, wired Quick 
rundowns of top 
news. Live coverage 
has fastest refresh of 
thefour. tired Win¬ 
dows and then tabs 
within windows; it can 
get cumbersome. No 
video—from ESPN?! 

(iOS/WP7/ 

Ki Android) Free 


Fox's app is clean and 
easy to navigate, with 
news and scores for 
almost every major 
sport. Box scores are 
highly detailed, but 
streaming video is 
slow and lo-res, with 
few highlights, wired 
Clean design com¬ 
bines ScoreMobile's 
multidirectional 
browsing with the 
ease of ESPN's lay¬ 
out, tired Local tab 
features just 25 cit¬ 
ies, missing such 
hick flyovers as Bos¬ 
ton, New York, and 
_ Chicago. (iOS/ 

L ! Android) Free 


Sportacular 

This offering from 
Yahoo Sports has 
an easily customiz¬ 
able interface with 
fun widgets, like a 
check-in function and 
an addictive “shake 
to show the odds" 
function for basic 
betting lines. Cov¬ 
erage of nonmajor 
sports is pretty lim¬ 
ited, though. WIRED 
News streams include 
non-US sources like 
the BBC.Trendingtab 
highlights hot games. 
tired Live text cov¬ 
erage is slow. Just 
four Europeansoc- 
_ cer leagues. No 
Id video. (iOS) Free 


Tormach PCNC 770 

The 770 uses an R8 spindle with a 
5 /8-inch, three-slot setup—a common 
standard that means most people who 
have manual drill presses will be able to 
use a lot of their existing tooling, made 
in china bringsthe price to about a third 
that of comparable American-made 
mills, but it's still robust and easy to use. 
The controller, which comes precon¬ 
figured with industry-standard Artsoft 
Mach3 software, works right out of the 
box. The 770 is a three-axis machine, 
but it comes with simple directions for 
adding the optional fourth axis, which 
allows for keyways and undercuts for 
full 3-D milling.Thereare some limita¬ 
tions, though. The 1-horsepower motor 
will feel anemic to anyone accustomed 
to 7.5-horse industrial units. More trou¬ 
bling: The tolerances can vary as much 






p 

V 


YaHooi 


as 0.002 inch from day to day. It's a 
great hobbyist’s machine, but nothing 
to bet your livelihood on. wired Much 
cheaperthan comparable models. 
Modularfor easy transport. Runs off 
110-volt outlets. Great online and phone 
support, tired Slightly underpowered. 

• Doesn’t hold tolerances with pro- 
! " ! level precision. $6,400 and up 


•••< 

•••< 


DESKTOP WORKSHOP 

Pro Fabbing 

Thinking about getting a CNC like the pros use? Computer numerical 
control rigs, which use rotating bits to carve shapes from nearly any 
material, are coming out of the machine shop and into the home, and 
Chinese-made models like this Tormach are getting cheaper and bet¬ 
ter all the time. Plus, this unit takes up less space than a fridge. We 
asked Jerry Blake, a retired aerospace-parts maker who is now a hob¬ 
byist auto-parts maker, to put one through its paces. —Mike Senese 


ScoreMobile ■ 

Addicted to betting? Score- 
Mobile has up-to-the-minute 
lines and even built-in fantasy 
leagues. Multidirectional navi¬ 
gation makes it easy to swipe 
from sportto sport. Video is 
crisp and loads quickly, with 
breakdowns of matchups and 
trendsthat mightaffectthe 
spread, wired Easiest in terms 
of adding teams and switch¬ 
ing between sports. Coverage 
includes cycling, MMA, even 
cricket, tired Video is mostly 
talking-head analysis; few high- 
lights. (iOS/WP7/Black- 
Berry/Android) Free 


ScoreMobile 


At Bat: C. Rasmus (0-2. .251 AVG) 
Pitching: B. Arroyo (6.0IP, 5H. 2ER, 2K) 
Last Play: Dickson singled to left. 
Team 12 M 5 6 7 8 9 R H E 

CIN 5001 200 8100 

STL 0000021 350 


APP REVIEWS 

Sports News 


The best ways to keep tabs on 
the home team. —Joe Lindsey 













Building the engines of a Smarter Planet: 


Now your PC desktops can do some 
of their best work outside the office. 


On a smarter planet, midsize companies are no longer restricted by physical computing. Because 
now with the IBM Virtual Desktop for Smart Business with VERDE from Virtual Bridges, Inc., it’s 
easy and affordable to provide users with remote access to their PC desktops anytime, anywhere. 
It supports both Windows and Linux—and it even provides access to virtual desktops with limited 
or no connectivity. An IBM Business Partner can help you get started. 



Designed to 
reduce desktop 
management 
costs and TCO 

Free up capital to 
spend elsewhere. 






Improve data security 

Centralized server helps avoid breaches 
and compliance issues. 


productivity 

Allow users to work 
virtually anywhere, 
anytime. 


more 
with less 


Self-configuring. Self-managing. Self-protecting. 
Self-healing. It’s preprogrammed with autonomic 
features making it easier to optimize IT. 


IBM Virtual Desktop 

Starting at 

(N-j Q rn per concurrent 
Cp [fi.OU user per month 

To connect with the right Business Partner, call 1-877-IBM-ACCESS 
or visit ibm.com/engines/desktop 

Midsize businesses are the engines of a Smarter Planet. 


\ I / 




Prices exclude applicable taxes, are current as of 2/18/11, are subject to change and are valid in the U.S. only. IBM Business Partners set their own prices IBM Business Partner prices may vary. Actual results and costs will vary 
depending on individual customer configurations and environment IBM Virtual Desktop for Smart Business includes third-party software from Virtual Bridges Inc, and Novell, Inc. Such software is licensed solely under the third party’s 
license agreements or provided under the third party’s terms and conditions. IBM MAKES NO WARRANTIES, EXPRESS OR IMPLIED, REGARDING THE THIRD-PARTY SOFTWARE, INCLUDING BUT NOT LIMITED TO ANY IMPLIED 
WARRANTIES OR CONDITIONS OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE IBM does not supply a license for the use of Microsoft® Windows® or other software that may work with IBM Virtual Desktop for 
Smart Business. You are required to have a separate license and appropriate access to such software in order to use the IBM Virtual Desktop for Smart Business IBM, the IBM logo, ibm.com, Smarter Planet and the planet icon are 
trademarks of International Business Machines Corp, registered in many jurisdictions worldwide. VERDE Virtual Bridges logo are trademarks or registered trademarks of Virtual Bridges in the United States, other countries or both. Linux 
is a registered trademark of Linus Torvalds in the United States other countries, or both. Microsoft, Windows Windows NT, and the Windows logo are trademarks of Microsoft Other product and service names might be trademarks of 
IBM or other companies. A current list of IBM trademarks is available on the Web at www.ibm.com/legal/copytrade5htmt © International Business Machines Corporation 2011. 
























STEVEN LEVY 


Selling Out 


Groupon may be popular, 
but it’s hardly a true 
Internet revolutionary. 


E ach wave of Internet innovation has its own character, just as human generations do. Amazon, eBay, Yahoo— 
they were the Internet’s Greatest Generation, creating a new form of democratic commerce. And Google, 
when it gave us access to all of human knowledge, echoed the idealism of the baby boom counterculture. 
The way Web 2.0 blended real-world social connections with the social domain was a product of the 


millennial generation's connected nature and take-it-for-granted 
use of technology. 

One of the latest Internet movements is based on offering deals with 
local merchants. But it feels like a step backward to me—less a revolution 
and more a web version of everyone's coupon-clipping grandparents. 

The leader of this trend is three-year-old Chicago-based Grou¬ 
pon, headed by Andrew Mason, 31, who founded the company as 
an offshoot of a failed social-networking startup that generated 
group-based charitable donations. Groupon, which turned down 
a $6 billion buyout offer from Google late last year, is undergoing 
an eagerly awaited initial public offering. 

Groupon's model of collaborating with local merchants to offer 
discounts as deep as the Mariana Trench brought it $760 million in 
revenue last year—though, as countless critics have pointed out, no 
profit. Still, copycat companies have sprung up, and existing Inter¬ 
net giants, eager to extend into local markets, are developing their 
own systems. After failing with its Groupon bid, Google started 
building Google Offers, which the company is currently testing. 
And Facebook is getting into the game with a feature called Deals. 

But the group-discount model lacks the revolutionary quality of 
previous online movements. Groupon and the like do not take full 
advantage of the powerful digital economics, in which a self-service 
model allows a company to scale up with few employees. Setting up 



discounts is labor intensive. You need salespeople on the phone 
explaining to business owners how the model works and convincing 
them that selling their wares for almost nothing will generate new 
customers. (Groupon typically takes half of the discounted price.) 
Then you need copywriters to gild the mundane offerings—mani¬ 
cures, lunches, yoga lessons—with enough knowing irony to fend 
off fears that the end user is engaging in cheapskate-itude. (Grou¬ 
pon reportedly employs aspiring comedians for this.) 

Where earlier Internet firms disrupted encyclopedia companies, 
this one is simply breeding a modern version of encyclopedia sales¬ 
people. Mason somewhat jokingly acknowledged this when, in the 
S-l prospectus for the upcoming IPO, he explained Groupon's rise 
from the ashes of his former company as "selling out on our origi¬ 
nal mission of saving the world to start hawking coupons." 

In this economy, I'm hardly going to turn my nose up at something 
that can save consumers a few bucks. And there's nothing inherently 
wrong with a company that focuses on discounts, especially if the 
company is helping local shopkeepers and service providers expand 
their business. Rather, my unease comes from a sense that this phe¬ 
nomenon represents a ratcheting down of the idealism that made 
the Internet special—efforts to change the world through unprece¬ 
dented choice, lightning-quick knowledge, or sudden reconnections 
with long-lost friends. 

To me, Groupon feels less like a bold new generation and more 
like Willy Loman in a hoodie. HQ 
////////////////////////////^^^^ 
email steven_levy@wired.com. 
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Sprint^ 

All. Together. Now/ 

Dad’s game face. 

Now in 3D. 



Turn a wild game of table tennis into a homemade 3D adventure. 
Introducing America’s first 3D phone, the Android" 1 powered 
HTC EVCT 3D. It’s everything you loved about the original EVO, 
plus now you can watch and shoot 3D videos on a brilliant 
4.3-inch qHD screen. No glasses required. Only from Sprint, 
America’s Favorite 4G Network. 


hTC EVCT3D 


$ 100 

Instant Rebate 


Limited time: HTC EVO""3D for only $199 
after instant savings. 

Requires a new-line activation (or an eligible upgrade) on an Everything 
plan with data, a Premium Data add-on and a two-year Agreement 


sprint.com/EV03D 

800-SPRINT-1 

800-777-4681 

Or visit any Sprint Store. 


Screen images are simulated. May require up to a $36 activation fee/line, credit approval and deposit. Up to a $200 early termination fee/line applies. Phone Offer: Offer ends 9/10/11 or while supplies last. Taxes and service charges 
ire excluded. No cash back. Requires activation at the time of purchase. Upgrade: Existing customers in good standing with service on the same device for more than 22 consecutive months currently activated on a service plan of 
£39.99 or higher may be eligible. See in-store rebate form or sprint.com/upgrade for details. 3D Content: Capture and record in 3D, available with a rear-facing camera only. 3D features are compatible only with 3D content. America’s 
: avorite 4G Network Claim: Based on the number of Sprint 4G subscribers vs. those on other wireless 4G (WiMAX and LTE) networks in the U.S. Other Terms: Coverage is not available everywhere. The Nationwide Sprint Network 
eaches over 278 million people. The Sprint 4G Network reaches over 70 markets and counting, on select devices. The Sprint 3G Network reaches over 274 million 
leople. Offers are not available in all markets/retail locations or for all phones/networks. Pricing, offer terms, fees and features may vary for existing customers not d&msrl 

eligible for upgrade. Other restrictions apply. See store or sprint.com for details. ©2011 Sprint. All rights reserved. Sprint and the logo are trademarks of Sprint. tlB VI (RJ RadioShack 

The HTC logo and HTC EVO are trademarks of HTC Corporation. Android is a trademark of Google Inc. Other marks are the property of their respective owners. '—— J Focusondrwing 













CORNING 

Gorilla'Glas 


Y et brilliant 


Visually stunning and incredibly tough, 
Corning® Gorilla® Glass will change the 
way you think about glass. Its exceptional 
damage resistance helps protect today's 
most sophisticated mobile devices from 
the scratches, drops, and bumps of every¬ 
day use. Corning Gorilla Glass is currently 
featured on millions of the world's coolest 
smartphones, slates, and tablets. 

Is it on yours? 

Learn more at CorningGorillaGlass.com 
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Tales of building kingdoms, 



EMPIRE 

seizing crowns, dominating 
globes, and ... striking back. 
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MEN IN TIGHTS 


The DC Reboot 


The comics superpower is giving all of its 
heroes afresh start. Step 1: New costumes. 


this summer, mega-publisher DC Comics is revamping its entire superhero empire. Every one of its 52 
titles will be relaunched with an all-new issue number one, complete with new story lines, new histories, 
and new costumes. Yup, some of the world’s most legendary crime fighters—and their arch enemies—are 
getting a makeover. “The goal was to modernize the mythology, to contemporize the look and feel of the 
characters,” says DC copublisher Jim Lee. “It’s something done continually by every major comics publisher, 
but it has never been done on such an all-encompassing scale.” The first series to get its makeover will be 
Justice League (drawn by Lee) and its iconic lineup: Superman, Batman, Wonder Woman, the Flash, Green 
Lantern, Aquaman, and Cyborg (well, mostly iconic lineup). Here’s a peek at three heroes in their new duds. 



TRUNKS: The most noticeable costume 
change is on the Man of Steel, who has 
lost his red trunks (ahem, they weren’t 
underwear). “He’ll be the most controver¬ 
sial,” Lee predicts. ARTICULATION: Super¬ 
man and his colleagues have shed their 
spandex for a more armorlike, sculpted 
look. RED BELT: Superman, Wonder 
Woman, and Batman used to sport 
golden belts—Supes now has a red belt 
with a logo-shaped buckle. “We looked at 
all the characters together. We went with 
red because it looked better in a lineup.” 


WINGS: The Scarlet Speedster’s signature 
head-wings are now sharper and flare 
back to lessen drag. At high speed they 
function as rudders. VELOCITY: Flash’s 
superspeed is depicted by electricity 
flares that spark off his body. CHANGE 
OF CLOTHES: Former Flash would stop 
and change into a spare costume he kept 
inside his ring. Now segments of the 
garb pop out of the ring and snap into 
place as he moves. TRIM: When Flash 
runs, his piping glows. The faster he goes, 
the hotter and whiter it gets. 


HABITAT: This King of the Seven Seas 
is more rugged than his predecessor. 
He’s unkempt, with a wilder hairstyle 
and some tough-guy stubble. “He does 
shave underwater, after all,” Lee says. 
ARMOR: Aquaman has shed his tradi¬ 
tional flat-orange fish scales in favor of 
a golden chain-mail motif and a sleeker 
trident. COLLAR: The Nehru collars 
that Aquaman, Superman, and the 
Green Lantern now wear were inspired 
by modern-day dress uniforms of the 
Marines and the Navy. 


□ □ □ 
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BLAST FROM THE PAST 


Leni Riefenstahl 


How the Third Reich’s go-to 
director inspired Hollywood’s 
depictions of power. 



O or a truly divisive filmmaker, you can’t beat 
Fiihrer favorite Leni Riefenstahl. A Garbo-eyed 
young actress and director who caught Hitler's 
eye in 1932, Riefenstahl was tapped to helm the 
Nazi Party's propaganda flicks. Her Triumph of the Will , a stun¬ 
ning 114-minute chronicle of the 1934 Nuremberg rally, would 
become known as one of the greatest documentaries ever. 

It's certainly the scariest. As Wagner blares, Riefenstahl's 
lens witnesses 100,000 party faithful standing in domino-like 
rows, eager to thrust their hands skyward for the spit-shrieking 
dictator. Her groundbreaking techniques created a template 


for big-screen depictions of fascist empires. Riefenstahl's crew 
of more than 170 dug ditches in front of the rally's speakers to 
get heroic upward shots, and they ascended ladders to capture 
the magnitude of the amassed troops. It's a model that's been 
used by filmmakers from Spielberg (the Nazi rally in Indiana 
Jones and the Last Crusade was so Triumph -inspired that it 
originally featured a Leni-like director) to Disney (see the 
Nurembergian staging of Scar's “Be Prepared" number in The 
Lion King). But the Hitler connection means that few directors 
will actually own up to cribbing from Riefenstahl, who died in 
2003. Here are two big names who have. 



^UU\\«\Uh 


01:05:22 


00:39:27 


GEORGE LUCAS called Riefenstahl “the most modern filmmaker” and borrowed liberally from Triumph. Take Hitler’s climactic speech: 
The camera surveys the precisely aligned crowd as Hitler, flanked by Viktor Lutze and Heinrich Himmler, walks to the podium [•]. 
Lucas echoes this in Return of the Jedi, when Emperor Palpatine arrives at Death Star II, where he’s flanked by Lord Vader [©]. 



00:36:04 00:00:42 


PAUL verhoeven once described the opening of his Starship Troopers —in which troops declare, “I’m doing my part” [•]—as “wink- 
wink Riefenstahl.” The extreme close-ups and wide crowd shots mirror much of Triumph’s general aesthetic, but the opener is drawn 
from a segment that has members of the Reich Labor Service announcing where they’re from [•]. “From Friesland!” 


□ □ □ 
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Life in Narnia 


10 fictional worlds 
and what it would be like 
to reside there. 







MOST HRBITRBLE! 


Catan 

Resource-rich Germanic islet 
offers mountain views and 
sheep-filled meadows. You’ll get 
used to the shifting hexagonal 
land-slabs in no time. 


Kronos 

A day in the life of the corrugated race: 
Fight rival clan (with honor), pick up 
milk, bread (with honor), drink blood wine 
(with honor), attend opera (with honor). 

Cylon Empire 


Residents assure us this is the most 
underrated and intricately created 
empire ever. Downside: There will 
always be someone else in the room 
who’s exactly as hot as you are. 


Panem 

It sucks to be a teenager in the land 
of The Hunger Games. Consolation: You 
probably have a cool name, like Katniss. 


The Old Imperium 


Warring rulers, ebbing 
resources, drugs, and 
jihad—it’s our world, only 
with giant sandworms. 


Monopoly-land 

Pros: good train service, affordable utilities, 
free parking. Cons: screwy penal system and 
persnickety neighborhood associations. 

Narnia 

Long winters, yes, but 
magical talking animals 
and a benevolent boss 
lion keep you entertained. 


Galactic Empire 

Those Jedipurges 
were unfortunate. 
And the Clone Wars 
were no picnic. But 
technology rules 
here, and super¬ 
weapons like the 
Death Star get built 
on time—or else! 


Mordor 

Vaguely British 
techno-dystopia. 

Sodor 

Vaguely British 
techno-dystopia. 
With trains. 


HELLISH PIT OF DESPRIR 


text Joel Meares 


SOLVE THIS PUZZLE 

All the Right Moves 


PLRY // EMPIRE // DECODE 


the doctrines of the Church of 
Scientology come from a revelation 
L. Ron Hubbard had about a universe¬ 
wide empire. It normally costs thou¬ 
sands of dollars to get “clear” enough 
to learn the details, but we're offer¬ 
ing them for free. However, you must 
move each noun phrase forward a cer¬ 
tain number of positions in the alpha¬ 
bet. For instance, HAL shifted forward 
one letter would be IBM. Is that clear? 


CHWCXYHN CC 

SOME 75 BXAAXDC NTPGH AGO, YGJYLIL RYHO AND HIS GTCTVPST EHNRWXPIGXHIH 
SUMMONED THE HAFHFCRPGVAT PVGVMRAEL OF THE JDODFWLF FRQIHGHUDFB 
FOR XSCW AFUGEW LSP SMVALK TO PARALYZE THEM IN A BGTXJG-VGXJCJG HDSOPMZ 
AND LOADED THEIR MRBNVKXMRNM BXDUB INTO XGZBGXEXLL WV-8L WHICH DUMPED 
THEM AROUND JFWYM ATQHFSTJX WHICH HE DESTROYED WITH SJOCZRPY MZXMD 
TO SUCK THE RVYARBXWNM LRCRINWB INTO JOQIIA NCBSG WITH AN IPIGXVMG 
VMFFSR WHERE THEY WATCHED A 3-P YAHUQ AND THEN WERE TRANSPORTED TO 
GZVZHH AND THE GEREVC MWPERHW WHILE VDKTGCBTCI QJGTPJRGPIH IMPRISONED 
THE RSDCGSR SADSFCF IN AN YFYWNLIHCW GIOHNUCH NLUJ ON AN TGVBXGM 
FTKMBTG LMTMBHG LEAVING OUR WVXFRVOZM RJMGY AS A UWNXTS UQFSJY FILLED 
WITH NZMDVGGT MZDIXVMIVODIB OCZOVIN CLINGING INEXORABLY TO RHNK UHWR. 
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solution wired.com/magazine/category/key 
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LIKE OR COMMENT ON THIS ARTICLE 

Kingdom of Friends 


How the world-building PC 
game Civilization got rebuilt 
for Facebook. 


“build an empire that stands 
the test of time,” reads the manual 
for the 1991 PC title Civilization. 
The complex strategy game that 
forced millions of geeks to develop 
obsessive micromanagement 
skills is now being boiled down 
to snack-size portions in the Face- 
book game Civ World. “It required 
reimagining the core concepts,” 
says the franchise’s creator, Sid 
Meier. He’s been obsessively fine- 
tuning Civ for the past 18 months. 
(Farmville rolled out in five weeks.) 
Here are some key elements. 


Social Monarchy 

Civ World lets you 
administer a virtual king¬ 
dom as a team with up 
to 40 of your Friends. 
There are four ranks: 
king, prince, duke, and 
lord, plus the female 
equivalents. A significant 
accomplishment, such as 
discovering a new tech¬ 
nology, lets you move up 
a rank. Major decisions, 
like which laws to invoke 
or when to attack other 
kingdoms, are put to a 
vote. The highest-ranking 
player at any given 
moment gets more votes 
than the rest. 


Casual Play 

As you advance from the 
Ancient era to the Galac¬ 
tic age—a process that 
currently takes about a 
week—each player can 
log in whenever they 
like and decide how to 
allocate their time (say, 
searching for new tech¬ 
nologies or manag¬ 
ing troops). “It can get 
unwieldy pretty quickly,” 
Meier says. Players can 
chat and send messages 
to strategize and coor¬ 
dinate, and they can also 
annotate the game envi¬ 
ronment with little pop- 
ups for their Friends. 


Virtual Goods 

The most coveted pos¬ 
sessions in the game are 
"harvest turns,” opportu¬ 
nities to put your virtual 
citizenry to work generat¬ 
ing new resources (any¬ 
thing from food stocks 
to scientific discover¬ 
ies). The business model 
is built around micro¬ 
payments—spending real 
cash to boost the num¬ 
ber of harvests. “A dollar 
will get you 10 harvests,” 
Meier says, “and eternal 
happiness.” Addicts can 
spend up to $10 a day in 
the game. Cheaper than a 
two-pack-a-day habit! 


□ □ □ 
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BEHINDTHESCENES 

Gangster Rap 


Six big ideas for making great 
television from the creator and writer 
of HBO’s Boardwalk Empire. 



NAME 

Terence Winter 

GIG 

Creator, execu¬ 
tive producer, and 
showrunneron 
KBO’s Boardwalk 
Empire , returning 
in September for 
a second season of 
Prohibition-era 
malfeasance. 

BEFORE THAT 

Wrote 25 episodes 
of The Sopranos, 
including your 
favorites. 



STRATEGY FOR THE COMMENTS SECTION: “Early after Board¬ 
walk's premiere, I was reading Twitter and HBO’s site, but it’s 
so all over the map that it ultimately becomes pointless. Still, 
the temptation is always there. You have to remind yourself: 
There is no water in that well. You’re not going to come away 
happy. You could read a bunch of positive things, but you’ll 
only focus on the negative shit. Why do that to yourself?” 


ON RESEARCH AND AUTHENTICITY 


“I started with the book 
Boardwalk Empire and 
then immersed myself in 
the history of Atlantic City, 
World War I, the temper¬ 
ance movement, Prohibi¬ 
tion, pop culture. I even 
read the news and maga¬ 
zines of the period just to 
soak in it.That was before 
I even started thinking of 
the story.” 


Favorite Discovery 

“All this piano music 
used to accompany 
silent films. But once 
talkies came in, it 
became obsolete. Our 
music supervisor 
found these music rolls 
and gave them to an 
orchestra to record- 
music that nobody’s 
listened to for almost 
100 years.” 


writing tic: “If I hear an interesting turn 
of phrase on TV, I’ll repeat it back— 

I just like to roll it around on my tongue. 
The same goes for dialog: I’ll either 
speak it aloud or whisper it. I definitely 
sit in front of my computer and 
mutter. People have mentioned it.” 


mentor: David Chase, creator of 
The Sopranos. “He'd say, 'Dismiss 
your first five ideas. Skip 'em.' His 
other big thing was, be entertaining. 
We used to throw in the kitchen sink 
on The Sopranos—violence and sex 
and comedy and music—and it all 
added up to a really fun hour of TV. 
I think about that with Boardwalk.” 


BOARDWALK’S 
ATLANTIC CITY: 

HELL OR HEAVEN? 

“It’s like America: On the 
surface it’s the greatest 
place in the world, but 
there is a dark side. And 
to make that world func¬ 
tion, some dark things 
need to be done. Some 
people are going to get 
screwed.” 
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MONEYBALL 

Show Methe Numbers 


Brad Pitt’s new film chronicles the 
statistical alchemy that helped the Oakland 
A’s go up against the kings of the league. 


in 2002, Oakland A'sgen¬ 
eral manager Billy Beane 
had little money to spend 
on players, and his free 
agents were fleeing to richer 
teams. So, to take on the 
league's better-funded king¬ 
pins, he combined statisti¬ 
cal analysis with a dose of 
creative thinking. The story 
was famously detailed by 
Michael Lewis in his 2003 
book, Moneyball, and the 
movie (starring Brad Pitt) 
comes out in September. 
Beane turned the struggling 
A's around with the help of 
a computer nerd (played 
by Jonah Hill) and saber- 
metrics techniques pio¬ 
neered by statistician Bill 
James. Here are a few of 
Beane's key hires and the 
actors who play them. 
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JIM MECIR 

Played by: Ari Zagaris 
What other teams saw: 

A pitcher with a limp—the 
result of two club feet only 
partially corrected by sur¬ 
gery. What Beane saw: A 
mean screwball that 
totally obliterated left- 
handed hitters. 


SCOTT HATTEBERG 

Played by: Chris Pratt 
What other teams saw: 

A catcher with a busted 
elbow and a so-so home 
run record. What Beane 
saw: A guy who could 
consistently get on base- 
something Beane’s num¬ 
ber crunchers calculated 
was three times as impor¬ 
tant as power hitting. 


DAVID JUSTICE 

Played by: Stephen Bishop 
What other teams saw: 

An aging player who was 
gradually losing his ability 
to hit home runs. What 
Beane saw: A seasoned 
player who had the eye and 
the willingness to get him¬ 
self on base by drawing 
walks—lots of walks. 


CHAD BRADFORD 

Played by: Casey Bond 
What other teams saw: 

Weird submarine-style 
delivery that made him look 
like “he belonged in a 
slow-pitch softball game,” 
as Lewis put it. What Beane 
saw: Great stats. If no one 
can hit the pitch, who cares 
if your knuckles scrape 
the ground? 
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SIFTINGTHROUGHTHE OPTIONS 


Global Domination 


It’s notan empire until the boundar¬ 
ies are drawn. Survey yourterritories 
with one of these cartographic orbs. 




Celestial Star Globe 

perfect FOR: Highlighting our insig¬ 
nificant place in the universe while 
looking impressively nerdy to guests. 
geek factor: Identify 500 stars and 
70 constellations with this hand¬ 
crafted star atlas. Wondering where 
Pegasus is in the North American 
sky? In mid-September, it’s above 
the northeastern horizon. $210 


Stellanova Levitating 
Desk Globe 

perfect for: Remem¬ 
bering that Earth 
doesn’t actually 
have a metal shaft 
shoved through it. 
GEEK FACTOR: It floats. 
Thanks to the power 
of magnetism, this 
planet looks very 
planetary hovering 
inside the plastic “C” 
that frames it. $120 


Replogle Obelisk Globe 

PERFECT FOR: Summiting Mt. 
Everest from your La-Z-Boy. 
geek factor: If you’d rather 
hike through the Guggen¬ 
heim than scale Austria’s 
Grossglockner, the Frank 
Lloyd Wright-inspired base 
of this globe will help you 
survey in style. And thanks 
to raised-relief terrain, you 
can let your fingers do the 
trekking. $1,000 


Discovery City Lights Globe 
perfect for: Fretting about the energy 
crisis, geek factor: Only astronauts 
get to see the terrestrial light show as 
Earth’s cities illuminate the night. If 
you’re stuck down here with the rest of 
us, this is the next best thing: a revolving 
globe that reveals the power-gobbling 
glow of the planet’s metropolises. $90 


“Weber Successors 
to Andrews” 
Transitional 
Globe (1891) 
PERFECT FOR: 
Traveling back in 
time aboard your 
steam-powered 
flying machine. 

GEEK FACTOR: 

Explore bygone 
dominions—the 
Austro-Hungarian 
Monarchy, the 
Russian Empire, 
Imperial China— 
with this Victorian- 
age artifact. And 
don’t worry about 
being too out-of- 
date: North and 
South Dakota are 
drawn as states! 
$3,750 
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TREASURE HUNT 

Tales of the City 


An interactive tour guide leads you 
through the secret history of New York. 



TIMOTHY "SPEED" LEVITCH is 

best known as the subject of The 
Cruise, a 1998 documentary that 
followed the erudite and eccen¬ 
tric tour guide as he unearthed the 
untold history of New York City. 
Now, Levitch has a new project, an 
interactive NYC guide called The 
Pegleg , geared to visitors looking 
for something more engaging than 
the Empire State Building/Circle 
Line tour. The game is designed 
by Italian company LOG607. Read¬ 
ers send a text message to a num¬ 
ber printed in the book and receive 
location-based clues that they use 
to solve a mystery, wired caught 
up with Levitch to discuss New 
York's forgotten past and the art 
of turning a guidebook into a game. 



HOW DOES THE GAME WORK? 

The initial text sends you to 
one of the locations for your 
first clue. (The game even 
knows how long it should 
take you to walk from one 
point to another.) The text 
will also include a code that 
corresponds to one of the 
40 stories in the book. As 
you go through the game, 
the narratives sort them¬ 
selves chronologically. 


SO, IS IT A GAME 
OR A GUIDEBOOK? 

It’s a guidebook—you are 
learning about the city 
and its history—but it’s 
fun. You’re trying to solve 
the mystery posed in the 
book’s introduction. And it 
has a surprise ending. That 
was really important to me. 
It had to be fun but not 
condescending. It had to be 
emotionally satisfying. 


SOUNDS LIKE A COUNTER¬ 
INTUITIVE WAY TO IMMERSE 
PEOPLE IN THE CITY. 

Yeah, when we’re on our 
phones, we’re usually doing 
everything but appreciating 
the city. This is a cool way 
to learn about it, especially 
for people who hate history 
or who think they do. They 
want to have fun on vaca¬ 
tion. This is like Dungeons & 
Dragons, but real life. 


WHAT’S ONE OF YOUR 
FAVORITE LOCATIONS? 

The Luckiest Subway Grate 
in the Whole City. It’s the 
one that Marilyn Monroe 
stood on when she wore the 
billowy dress in The Seven 
Year Itch. When you stand 
on it, you can feel the jeal¬ 
ous rage of the neighboring 
subway grates on your right 
and left, because they were 
so close yet so far away. 
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Theory of Interstellar Trade” points out 
that traveling at even close to the speed 
of light, “round trips of several hundred 
years appear likely.” Food spoils. Natu¬ 
ral resources aren’t worth the energy it 
would take to transport them. Colonies 
can’t be governed. If India were 12 par¬ 
secs from England, there would have 
been no thriving trade in spices and tea, 
much less an interplanetary seeding 
program for chestbursters. Oh, and don’t 
give me that nonsense about hyperspace 
or wormholes. It’s bantha poodoo, kid. 


299,792,458 m/s 

Remote Rule 


science fiction is always whining 
about evil interstellar empires—like 
the Sith, Klingon, and Psychlo—deploy¬ 
ing troops and confiscating goods from 
outposts on the other side of the galaxy. 
As Yoda might say, preposterous this 
is. Thanks to a little something we call 
the speed of light limit, empires sim¬ 
ply can’t work on a galactic scale. Want 
proof? Look no further than the work 
of Paul Krugman, Nobel laureate and 
Jedi master of American economics. 

His vitally important 1978 paper “The 
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HOPE.CHANGE, AND CHEAT CODES 

Dear Leaders 


If gaming’s greatest dictators had to campaign for 
office, what would their talking points be? 



MORNING AGAIN 
IN HYRULE 


CANDIDATE 


Ganon, aka Dark Beast, Prince of Darkness, 
King of Evil (Legend of Zelda) 


CAMPAIGN PLATFORM 


Reform Health Care: The elderly shall receive 
bonus heart containers at no charge. 

Establish a Banking System: Since you people 
seem intent on storing your precious gems in 
fragile pots and the tall grass. 

Improve Defense: We will no longer leave maps 
of our dungeons lying around for anyone to 
find, and puzzles will be made even more fiend¬ 
ishly difficult. 


1-UP MUSHROOMS FOR ALL 


CANDIDATE 


Bowser, aka King Koopa (Super Mario Bros.) 


CAMPAIGN PLATFORM 


Open the Transit System: Make green pipes 
accessible to Koopa Troopas and Goombas, as 
well as pestilential Italian plumbers! 

Grant Freedom for All: Except for princesses. 

No freedom whatsoever for them. 

Abolish Star Power: Too long have we feared 
the rampages of temporarily invincible 
enemies using this unfair boost. (The accompa¬ 
nying leitmotif adds insult to injury.) 

Protect the Environment: Especially carnivorous 
piranha plants and venus fire traps. 




INNOVATION FOR 
MAGNIFICENT VICTORY 


CANDIDATE 


Dr. "Ivo" Robotnik, aka Dr. Eggman 
(Sonic the Hedgehog) 


CAMPAIGN PLATFORM 


Uplift the Military: Construct giant death 
machines to slay the fascist running dogs (and 
hedgehogs). 

Venerate Antimaterialism: Those who greedily 
collect gold rings will be reeducated. 

Set Speed Limits: Immediately abolish all red 
sneakers, as well as the practice of rolling up into 
a ball to blast through loop-de-loops. 

Launch Glorious Five-Year Plan: Win console 
war, proceed to next level. 


text Becky Ferreira 


illustrations Matt Taylor 
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SURE, COMIC BOOKS ARE GREAT fodder for epic movie franchises. But in the past few 
years it’s been the young-adult sci-fi and fantasy aisle that has caused feeding fren¬ 
zies in bookstores and sparked smash-hit film openings. It makes sense—kids’ fiction 
isn’t as internal as your average great American novel and tends to use classic genre 
plotting as a vehicle for box-office-friendly teenage romance and angst. 

The world of young-adult publishing is hardly an even playing field—the first and last 
name is Scholastic. Founded in 1920, the industry king peddles 280 million books a year 
in the US. In 2010, it raked in $1.9 billion in sales. And with two of its big titles nestled 
comfortably into the New York Times best-seller list and three major movies in pro¬ 
duction (including one directed by Martin Scorsese), its position may be unassailable. 


Author-itarians 



J. K. Rowling 

{Harry Potter ) 


THE SCHOLASTIC DYNASTY 



Suzanne Collins 

( The Hunger Games') 



R. L. Stine 

( Goosebumps ) 


Series you 
should know 

o 

Twilight by 

Stephenie Meyer 

e 

The Hunger 
Games by Suzanne 
Collins 

Q 

Artemis Fowl by 

Eoin Colfer 

o 

Shiver by Maggie 
Stiefvater 

e 

Captain 
Underpants by 

Dav Pilkey 


Big sellers worldwide, by number of copies 


Movie grosses 


450 Harry Potter 

million 


300 

million 

176 

million 



million 


Goosebumps 

The Baby- 
Sitters Club 

Animorphs 


Harry Potter 
(1-7) 

$ 6.3 

billion 

The Golden 
Compass 

$364 

million 

Diary of a 
Wimpy Kid 

$74 

million 


Upcoming films based on Scholastic books 

The Invention of Hugo Cabret (directed by Martin Scorsese; 
release: November 23) 

War Horse (first a Tony-winning play, now a movie 
directed by Steven Spielberg; release: December 28) 

The Hunger Games (directed by Gary Ross; 
release: March 23) 
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text Allison Davis 


illustrations Brett Affrunti 


THE DOCTOR IS BACK IN 

HailSeuss! 


NOBODY OWNS CHILDHOOD 

quite like Dr. Seuss. For more 
than 70 years, his 44 books 
have colonized young minds 
with chaotic tales, strange 
creatures, moral messages, 
and nonsensical rhymes. 
Now his dominion is about to 
expand, thanks to The Bippolo 
Seed and Other Lost Stories, 
a compilation of tales culled 
from his little-known work 
previously published in maga¬ 
zines. Not surprisingly, they’re 
filled with tongue-twisting 
lessons for kids of all ages. 


“THE BIPPOLO SEED” 


plot: A duck blows his chance at 
growing a wish-granting tree when 
he gets carried away, takeaway: 
Keep it simple, stupid, good for: 
Bloatware developers. 


“THE RABBIT, THE BEAR, 
AND THE ZINNIGA-ZANNIGA” 


plot: A rabbit distracts a hungry 
bear by preying on his raving hypo¬ 
chondria. takeaway: Even the larg¬ 
est beast can be undone by a small 
and wily opponent, good for: 
Corporate antihacking teams. 


“GUSTAV, THE GOLDFISH 


plot: A boy overfeeds his 
goldfish, which quickly 
outgrows every container in the 
house, takeaway: Give your pets 
only as much as they need. 
good for: Valuation-inflating 
angel investors. 


“THE GREAT HENRY MCBRIDE” 


plot: A boy fantasizes about the 
many jobs he'll have when he 
grows up. takeaway: You are a 
disappointment to your childhood 
self, good for: Everyone. 


text RachelZurer 
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BEST PICTURE 


Force Majeure 


Six Star Wars movies. One of them rules. 

Why The Empire Strikes Back owns the series. 



n RGUiNG about which star wars movie was best can land you in a bar fight with a guy who has the 
death sentence on 12 systems. (Assuming you frequent the nerdiest saloon in the world.) Now that the 
original trilogy is coming out on Blu-ray—and you're buying it in yet another format for, what would 
this be, the ninth time?—you'll be able to relive the visceral joy of watching the Death Star explode and 
the satisfaction of (rightly) insisting that Han shot first. But come on, let's be honest here: You're going 
to head straight for the same disc as every other passionate fan: The Empire Strikes Back. 


Empire is the darkest of the six films. 
The heroes lose. And it has one of the most 
shocking reveals in the history of cinema. 
But more than that, Empire looks and feels 
different than the other five. The pacing is 
tighter; the acting is better. Chalk that up 
to the guys behind the camera. 

The director, Irvin Kershner, was best 
known for actorly films like A Fine Mad¬ 
ness and Eyes of Laura Mars— not the 
ideal resume for a space opera. Empire 
was his only Star Wars gig, as it was 
for cinematographer Peter Suschitzky. 
“George Lucas, I think very intelligently, 
decided to choose two people who were 


not obviously the right choice,” he says. 
“I had never done an action film or a 
special-effects film before. We had a fresh 
eye, an innocence, and a love of film.” 

Even Lucas stalwarts acknowledge 
something different about this sequel. 
“It’s much more ambitious than the first 
Star Wars,” says Dennis Muren, who did 
visual effects for five of the movies. “It 
was the hardest film that I ever worked 
on. A lot of the Jedi stuff was shot in a real 
forest, which simplified it. In Empire, 
all of the shots of walker machines and 
battles were completely synthetic.” 

I interviewed Kershner for Vanity Fair 


shortly before his death in 2010. The crit¬ 
ics, he said, “wanted another Star Wars. 

I decided that the potential was much 
greater than a rerun.” He was no fanboy. 
“When I finally accepted the assignment, 

I knew that it was going to be a dark film, 
with more depth to the characters,” he 
told me. “It took a few years for the critics 
to catch up with the film and to see it as 
a fairy tale rather than a comic book.” So 
next time the guy a few barstools down 
tries to talk up the Obi-Wan/Anakin fight 
in Revenge of the Sith, hit him over the 
head with that: The other five movies are 
comic books. Empire is a fairy tale. 
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REMIX MASTERS 

Breakbeat 
and Conquer 


DJs get top billing at 
IDentity, an electronic 
dance party on wheels. 


O o lumbus ' d isc o very of the New World unleashed centuries of geopolitical tur¬ 
moil. But humans weren't the only creatures whose fortunes were forever altered. 
Entire species of plants and animals either thrived or suffered as well. In the book 
1493 , author (and wired contributor) Charles C. Mann traces the far-reaching bio¬ 
logical consequences of Columbus'journey across the ocean blue. “There is a Rube Goldberg 
aspect to this/' Mann says. “Things are connected in ways that you would never expect." And 
just as with human societies, some organisms came out on top, while others were radically 
subjugated. Here are a few key flora and fauna and how they weathered the storm. 


1 PLANTAINS ENABLE FIRE ANTS. The 

African plantain is plagued by insects 
called scale. Back in Africa, however, preda¬ 
tors help combat these scavengers. But 
when the fruit was brought to Hispaniola, it 
received no such aid. So the bugs prolifer¬ 
ated—along with fire ants, which fed on the 
other insects’ sugary excrement. Both pests 
thrived until their unchecked appetites 
destroyed the local plantain crop. 


2 RUBBER CONQUERS ORCHIDS. For 

centuries, orchids thrived in the jungles 
of Southeast Asia. The damp terrain and 
omnipresent mist provided the perfect envi¬ 
ronment for the moisture-loving epiphytes. 
But when rubber trees from the Amazon 
rain forest were imported to southern China, 
their thirst for water dried out the soil. The 
once-plentiful morning fog began to disappear. 
Soon the orchids started to as well. 


WHEN IT COMES TO HUGE 

summer concert tours, DJs get 
shafted. Big traveling shows 
typically relegate the techno 
help to side stages and chill 
tents. Not this year, though. In 
August and September, turn- 
tablists get a kingdom of their 
own: the IDentity music festi¬ 
val, the first ever all-electronic 
music tour. Featured artists 
include Skrillex, Rusko, and 
Kaskade—staples of the Euro¬ 
pean club scene whose work 
shows up on remix albums 
released by the likes of Britney 
Spears and M.I.A. Also on the 
list: Steve Aoki and DJ White 
Shadow, who collaborated 
with Lady Gaga on seven 
tracks for Born This Way. By 
combining forces in IDentity, 
artists who usually operate in 
the background in the US will 
now rule 20,000-seat venues. 
“This music really got big in 
Europe 10 or 15 years ago, and 
it’s been on the West Coast 
for a while,” says Ryan Raddon, 
aka Kaskade, one of the head¬ 
lining acts. “It’s only a matter 
of time before it drifts into the 
middle of the country.” Finally, 
fans don’t have to spring for 
a trip to Ibiza—they can go to 
Albuquerque instead. 


3 EARTHWORMS STARVE TREES AND 

power up maize. Before being brought 
to the US, the common earthworm aided 
farmers in England by humbly tilling their 
soil. But once transplanted, the wrigglers’ 
tunneling disrupted the nutrient-absorbing 
fungi on the roots of sugar maples, causing 
the trees’ decline. And by aerating the newly 
cleared land, the worm allowed crops like 
maize to grow year-round. 


POTATOES BATTLE NEW FOE.InitS 

Andean motherland, the resilient potato 
grew in all shapes and sizes. But as the mighty 
tuber spread across the globe, its varieties 
dwindled to a monoculture—an easy target 
for opponents in adopted lands. None was quite 
so vicious as the Colorado potato beetle. Carried 
to North America in the manes of traveling 
horses, the bug became a permanent scourge to 
the plant in regions around the world. 


text Meghann Myers 
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DEUS REX MACHINA 


Waiting for Terra Nova 


Can the great Spielberg make a credible TV show about dinosaurs? Let us hope. 


O f a tv show has aliens, robots, pathogens, disasters, demons, 
and/or superhumans, I’ll probably watch it at least once. I can 
even forgive a faerie if it’s good-looking. (God bless you, True 
Blood.) But when it comes to dinosaurs, my quality shields snap 
shut. Dinosaurs are sacred because they were real, and even learning that 
velociraptors actually looked like turkeys and the word brontosaurus is a 
misnomer didn’t diminish my childlike love for them. But Fox must think it 
can do right by thunder lizards in a TV show, because come September 26, 


the network will make them the stars of the 
ambitious drama Terra Nova. 

It's the story of a family set 138 years ahead 
in a dystopian future and also 85 million 
years back, when tyrannosaurs ruled North 
America. Think Swiss Family Robinson meets 
Jurassic Park by way of Timecop. And oh boy, 
have the rumors swirled: The multimillion- 
dollar pilot was so expensive that Fox had to 
green-light an entire season to amortize its 
cost. (Fox denies this.) Visual effects were so 
complicated that the premiere was delayed by 
four months. Etc. The usual Hollywood snip- 
ery. Not to worry, though; one of the execu¬ 
tive producers is Steven Spielberg. But let 
me get a gut check: Does that make you less 
nervous—or more? 

You don’t argue with Spielberg. You might 
cite creative differences—that’s what Terra 


grouse and kick rocks. Spielberg is a locus of 
power, and he’s just one of a bunch of man¬ 
darins above the line on the credits, which 
include the guys behind 24, Star Trek (Voyager 
and Enterprise), The 4400, Dark Angel, Castle, 
Fringe, and Firefly. Well, sure, also four epi¬ 
sodes of Baywatch Nights, but the auspicious¬ 
ness is hard to deny. Forecasts are positive. 

Still, there’s a whiff of something cold and 
lazy-expensive about this setup. Without the 
frugality that’s both the plague of and a boon 
to sci-fi programming, writers tend to stop 
relying on thrifty tricks like plot twists and 
character development. With movies, a stellar 
opening weekend applies a veneer of success, 
especially when backed by a barreling, mouth¬ 
breathing marketing machine. But TV shows 
are a porcelain plate spun on a wooden dowel 


for a longer time and at a different 
rhythm. Dinosaurs are expensive 
third-act bogeymen—herbivores for 
awe, carnivores kicked in for chase 
scenes. Do that stuff on TV and it’s 
using a bazooka for a crutch. 

But that’s what happens when the 
talent is so... talented. Was there an 
executives’ retreat? When you acci¬ 
dentally dropped the former presi¬ 
dent and chief operating officer of 
News Corp. during that trust exer¬ 
cise, did he pound your back sport¬ 
ingly, or should you now expect to 
feel the cold ring of a silencer tip on 
one of your temples as you’re falling 
asleep? Were straws drawn for cre¬ 
ative checks and balances? Were all 
those sultans ever even in the same 
room? I’m thinking a Google+ circle 
dedicated to “acquaintances who 
make Terra Nova” would have been 
a handy shortcut. 

Look, I want people to spend on 
sci-fi shows. It’s just that dinosaurs 
make me feel proprietary. Kids con¬ 
ceived during Jurassic Park*s the¬ 
ater run are nearly old enough to 
smoke now, and we still don’t have digital 
effects that beat that first high. (Maybe Spiel¬ 
berg’s own recently announced Jurassic Park 
TV will take a quantum leap. Maybe the John 
Williams score will soar again.) And even if 
today’s couch potatoes haven’t seen the 1993 
classic, they’ve seen its spiritual offspring: 
Sully quasi-yiffing an ancient lizard-bird on 
Pandora. You want concessions because those 
were movies and this is a TV show? Forget it. 
Michael Crichton is no longer with us. Nor is 
FX-whisperer Stan Winston. Except for the 
Amblin man at its heart, the crew who dazzled 
us no longer exists. Fact is, I like my small- 
screen sci-fi scrappy. I’ll be delighted if this 
Spielbergian suburban postapocalyptic dino¬ 
saur family show beats me into fandom. But for 
me, Terra Nova has weight—but not pull. 


Nova’ s executive producer, David Fury, 
did right before becoming Terra Nova’s 
ex-executive producer. Otherwise, you just 
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Low-Impact Living 

The new clean-and-green home is powered by the sun, reuses its 
own water, and has walls that breathe to maintain perfect temperatures. 
Here’s how eco-builders are creating the home of the future. 



When tech blogger HUBERT NGUYEN and style blogger 
BRETTFAHLGREN exchange ideas on their must-haves, 


they discover they're both tuned into and turned on by the 
same sense of WONDER. 


WONDER 
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POWERING 
WONDER UP 

HUBERT 

NGUYEN 

Co-founder and editor 
of ubergizmo.com 

The high-tech life gets better 
every day, thanks to fantastic 
new gizmos. I'm naturally very 
curious, and always amazed 
by what people can invent and 
discover. And because I'm a sci-fi 
fan, I want to live long into the 
future to see what it will bring. 



SAMSUNG 

LEATHER SERIES 9 

LAPTOP CASE NOTEBOOK 


I finally found a case 
that's (nearly) as sleek 
and great-looking as 
my tech accessories. 


The HD picture on my 
Samsung Series 9 
Notebook looks sharp 
even in direct sunlight. 



SUNGLASSES I work in sunny California, 
and I can't drive from one meeting to the next 
without my aviator sunglasses. 



SAMSUNG SMART TV 

Samsung amazes me every year with how thin 
their televisions have become. The new Smart 
TV is less than 1.5 inches deep, and its bezel is 
so ultra-slim that the picture appears to be 
virtually edgeless. 


«£i2P* WONDER 

-— 
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Carbon-Free Chicago 

The Windy City’s first net-zero-energy home 
employs a butterfly roof and other smart 
design ideas to help it unplug from the grid. 



Earth-Friendly Elements 


1. Water Recycling 

The "upside-down” 
roof not only conceals 
extensive solar arrays, it 
captures rainwater for irri¬ 
gating the garden’s native 
plants. Inside, an innova¬ 
tive system treats gray 
water from the washing 
machine with chlorine 
and ultraviolet light and 
uses it to flush the home’s 
dual-tank toilets. 


2. Solar Panels 

Forty-eight photovoltaic 
panels provide 10 kilowatts 
of generating capacity. 

The roof’s reflective sur¬ 
face bounces additional 
sunlight onto the PV pan¬ 
els, boosting energy yield 
by 10 percent. Meanwhile, 
thermal solar panels pro¬ 
vide for the home’s hot 
water needs and support 
climate-control systems. 


3. Geothermal Wells 

Three hundred feet under 
the garden, three geo¬ 
thermal wells store warm 
water (heated in part by 
the rooftop panels) and 
circulate it to the house h 

for heating and cooling. 

In summer, the closed- £ 

loop system functions as 
a heat-exchange system, S 

chilling the house much as 
an air conditioner does. 





























































ADVERTISEMENT 


Ly explore the next generation of home technology 


homes are responsible for 23 percent of the energy used in the US and 18 per¬ 
cent of carbon emissions. In cities like Chicago, where the temperature can vary by 
100 degrees, heating and cooling bills can be bank-breakers. But it doesn't have to be 
this way. Five years ago, local architecture and urban-design firm Farr Associates was 
asked to solve the problem. The company built a 2,600-square-foot house that is now 
“very, very close" to generating all of its own power, architect Jonathan Boyer says. 
The owners and designers continue to tweak the tech, and he's expecting net-zero 
energy use in the next year-end report. Here's a look at how it works. — nate berg 




TURNING 
WONDER ON 


BRETT 

FAHLGREN 


Founder of 

stylecorrespondent.com 

I love finding cool things and 
sharing them with others. 
Blogging is a creative process, 
and through it I learn something 
new every day. I look at my 
site as a running journal of 
interesting, beautiful, and well- 
made things. 



STATEMENT WATCH I like the look 
and feel of a weighty watch—it's a key component 
of my personal style. 



SAMSUNG 
SMART TV 

When it comes to home 
style, I want a Smart 
TV that is as beautifully 
designed as the rest of 
my furnishings. 


DESERT BOOTS 

Desert boots are my 
favorite footwear—I can 
dress them up or down, 
and the soles make 
them as comfortable 
as sneakers. 



4. Radiant Heat 

In winter, warm water is 
pumped from the geo¬ 
thermal wells and circu¬ 
lated through tubing 
embedded in the home’s 
concrete floors. That’s 
enough to heat floors to 
about 55 or 60 degrees; 
air pumped from the wells 
then kicks room temper¬ 
atures up to a comfy high- 
60s, low-70s range. 


5. Thick Walls 

The external walls sand¬ 
wich insulation between 
two 8-inch-thick concrete 
layers that protect the 
interior from outside tem¬ 
perature fluctuations. On 
hot days, the concrete 
absorbs and retains heat, 
keeping rooms cool; at 
night it slowly releases that 
heat to maintain steady 
temps around the clock. 


6. Ultra-Efficient 
Windows 

Glass is great for let¬ 
ting in sunlight, but in 
cold weather it lets heat 
out. Three coats of glaz¬ 
ing give these windows 
more than twice the 
thermal resistance of 
standard double-paned 
glass. Add in honey¬ 
combed shades for yet 
more heat retention. 


SAMSUNG SERIES 9 NOTEBOOK 

The Samsung Series 9 Notebook is as slim and 
modern as my favorite sharply tailored black 
suit. It's super-light, so I can easily carry it with 
me when I'm running from meeting to meeting, 
yet it still feels substantial in my hand. 


WONDER 

Tpl 











































THE EDITORS OF WIRED AND ARCHITECTURAL DIGEST COLLABORATIVELY EXPLORE THE NEXT GENERATION OF HOME TECHNOLOGY 


Godfather 
of Green 

Want to outfit your home 
with the edgiest in eco- 
tech? Just ask engineer 
Jerry Yudelson. 

green building and carbon-neutral living 
might seem like recent ideas, but engineer 
Jerry Yudelson has been in the environmen¬ 
tally friendly building business for 14 years. 
Today he directs a consulting firm in Tuc¬ 
son, Arizona, and his name is on a dozen 
books about green design. Before LEED cer¬ 
tification (that’s Leadership in Energy and 
Environmental Design, to us non-pros) was 
a glimmer in any architect’s eye, Yudelson 
was pushing for solar houses. And he still is. 
He offers his thoughts on where the field is 
headed, what new tricks are cutting energy 
use, and which technological leaps may yet 
take green homes mainstream. —N.B. 



You can hardly think of a green house 
without imagining solar panels. How 
has solar changed in recent years? 

You're getting solar a lot cheaper now. And 
it's being incorporated into roof shingles, 
so you can actually have solar-powered 
roofs without putting on separate panels. 
You've got to put a roof on anyway, so if 
you can effectively make the roof itself a 
solar collector, you get two for one. 

Bill Gates recently called rooftop 
solar “cute.” He seemed to think it 
was a rich person’s toy. Production 
housing is where it's getting interesting. 
The big home builders are starting to put 
on 2- or 3-kilowatt systems as a standard 
feature, and it's just part of the price of 
the house. There's no add-on cost. That's 
a real breakthrough. 

What about the systems that really 
run a house, like heating and cooling? 


The real key is the windows. There's some 
revolutionary nanotechnology that's 
about to go into the glass—different kinds 
of coatings that make them five to 10 
times more energy-efficient than double- 
paned windows. These windows are as 
energy-efficient as walls. 

Right now, most of a home’s energy is 
used to control temperature. You’re 
going to solve the problem with fancy 
insulation? Most of the energy demand 
in new homes is going to come from appli¬ 
ances—not the structure of the house 
itself but all the stuff we put into it. So 
there's going to be a whole generation of 
smart appliances—smart water heaters 
and more—that you can control on the 
web. You tell it what to do; it tells you 
what it's doing. That's going to come in 
the next five years, maybe sooner. 

But will people actually care about 


how much juice their DVRs suck up? 

When you make energy monitors stan¬ 
dard in new construction—when you 
integrate them with a smart thermostat 
system—you can make them something 
people will want to use. You know the old 
saying: You can't manage what you can't 
measure. You've got to have good infor¬ 
mation, and you've got to have it in real 
time. If you do, you'll be in much better 
shape to manage. 

So, dream a little: Imagine everything 
you think is coming is actually here. 
What do you build into your ideal 
home? Solar on the roof. More indige¬ 
nous plants instead of lawns. Thirty or 40 
percent less water use inside, packaged 
with a gray-water system for flushing toi¬ 
lets and a rainwater-harvesting system. 
And one other important thing: It's going 
to be smaller. 
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The KEYBOARD on my 


1 start the day searching 

j Samsung Series 9 Notebook 

0AM 

online for stories of note j 

I is gently backlit, so 1 can 

in the design and style 

j easily type notes in the 

world, then UPLOAD new 

darkened room of a tech- 


posts to my blog wherever 

j company keynote speech. 


inspiration strikes. j 



My Samsung Series 9 


Trade shows can certainly 
be hell on the feet. Today 

1 walked for what seemed 
like eight miles on concrete 
flooring, but fortunately my 
BOOTS saved the day. 

J^PM 

Notebook is more than just 
an accessory. It embodies 
both form and function—its 
super-fast INTEL CORE i5 
PROCESSOR lets me upload 
the latest news to my blog first. 



Back home, the first thing 

1 do is collapse in front of my 

SAMSUNG SMART TV, then 

watch the shows 1 missed last 
night via a streaming-video 
app while having a light dinner. 

0PM 

1 look over the LINE OF 

MENS TIES I'm launching 
this fall, the inspirations for 
which range from skiers who 
first conquered the Alps to 
English university crests. 




With all the lights turned off, 


To unwind I watch a classic 


it's time to watch the latest 
blockbuster in all its 1080p 
glory with my |3D BLU-RAY 
DISC player. My place 
is quickly becoming a home 
theater for my friends. 



movie. The screen is so vibrant, 
with incredible depth and 
COLOR SATURATION, that 
I get even more inspiration from 
Hollywood icons and their 
impeccable, timeless style. 
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BIOTECH @ HOME 


Lab equipment for DNA research can cost 
thousands of dollars—oryou can build 
yourownforafewhundred bucks. 




tiny spare bedroom is not an ideal space for a 
high tech biofabrication facility. To get to the one 
Josh Perfetto is putting together, visitors must walk 
all the way to the back of his mostly unfurnished house 
in Saratoga, California—through the kitchen, past some 
empty rooms, across a den with a lone couch—then climb 
a poorly lit staircase and round a corner. The room itself 
is about 120 square feet and has one big window with a 
view of an adjacent roof. There's an 8-foot-wide gap in 
the middle; the rest of the room is for science. "I thought 


This homemade machinefrom 
OpenPCR amplifies DNA samples— 
just like a professional device. 


about moving the lab to the empty liv¬ 
ing room downstairs," Perfetto says. 
“I really need more space. But that's 
right by the front door. I don't want to 
freak people out." 

He laughs a little awkwardly, and it's 
easy to see why he's worried. With its 


photographs by Justin Fantl 
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Pyrex containers on metal racks and other 
clinical-looking equipment, the bedroom 
looks perfect for cooking crystal meth. A 
mass of wires spills out of a wooden box; on 
top sits a metal plate punched full of holes. 
A table holds several laptops, test tubes, a 
box of purple surgical gloves, a rack with 
pipettes in various sizes, rubber tubes con¬ 
nected to vials, an orange plastic box with 
a blue light in the bottom, and a centrifuge 
that looks like an oversize rice cooker. The 
wooden box is actually a homemade device 
for doing polymerase chain reactions (PCR), 
a process that turns small samples of DNA 
into quantities large enough to analyze. 
And the orange plastic thing runs gel elec¬ 
trophoresis, a way to sort DNA strands by 
size. Perfetto, an engineer, built a few of 
the gadgets himself. 

“Pve been sleeping in here,” says Mac¬ 
kenzie Cowell, Perfetto's business partner. 
“And who knows what kinds of chemicals 
have soaked into this rug!” He flew out to 
California from Boston a week earlier and 
has been working with Perfetto on a DIY 
genomics kit to sell through their new busi¬ 
ness, CoFactor. The problem is, right now 
extracting and amplifying DNA at home still 
takes too many steps. The guys are worried 
that people won't enjoy the process if it's 
too complicated. 

And the home audience is their target 
market. Cowell is the cofounder of DIYbio, 
a worldwide network of “biohackers” dedi¬ 
cated to creating pop-up labs and doing biol¬ 
ogy outside the traditional environments of 
universities and industry. But when he ran 
into Perfetto at the 2010 Bay Area Maker 
Faire, the two men agreed that community 
labs just aren't as exciting as they sound. Not 
yet anyway. Looking at your blood under a 
microscope is the opposite of innovation— 
it's arts and crafts. “People would jump up 
and say, T want to do this. What do I do?' 
And no one had any good ideas. Or the ideas 
were too complicated to be translated into 
a starter project,” Cowell says. Before the 
burgeoning world of garage labs could really 
take off, it needed to be easier for people to 

erin biba (@erinbiba) wrote about 
unethical science in issue 19.08. 


BUILD YOUR OWN LAB 

Conventional laboratory equipment is powerful but expensive. The 
biohacking movement is remaking those tools on the cheap. —E.B. 


DIY GEAR 


OpenPCR 

MAKER: CoFactor 
FEATURES: A polymerase 
chain reaction device. 
Replicates DNA by 
heating and cooling so 
it can be analyzed. Able 
to perform 16 reactions 
at once. Comes with 
temperature sensors, 
a control board, and 
control software. 

PRICE: $599 


GeneLaser •- 

MAKER: CoFactor 
FEATURES: All the 
chemicals you need to 
amplify DNA on a PCR 
device. Users then send 
the genetic material to 
a lab for analysis. 

PRICE: $99 for four 
reactions 



PRO GEAR 


StepOne System 

MAKER: Applied 
Biosystems 
FEATURES: Able to 
run 48 reactions at a 
time. Touchscreen 
interface and real¬ 
time monitoring. 
PRICE: $6,000-17,000 


DNA Test Kit 

MAKER: 23andMe 

FEATURES: A test 
tube that you spit into 
(copiously) and send 
back to the company, 
which does all the pro¬ 
cessing and analysis. 

PRICE: $200-400 


MudWatt Microbial - 
Fuel Cell 

MAKER: KeegoTech 
FEATURES: Fill the plastic 
box with a handful of mud 
and food leftovers, and 
two graphite electrodes 
capture the electrons 
released by hungry 
bacteria. Instant battery! 
PRICE: $45 




No laboratory 
equivalent 

Custom microbial 
fuel-cell systems can 
cost several hundred 
thousand dollars to 
assemble. 


SpikerBox- 

MAKER: Backyard Brains 
FEATURES: Electrodes 
and a chip set let you 
listen to—and with an 
iPhone, visualize—the 
neurons firing in, say, 
a cockroach leg. 

PRICE: $90 



Preamplifier 

MAKER: Stanford 
Research Systems 
FEATURES: Two inputs 
and similar noise 
measurement, but 
no audio output. 
Weighs 15 pounds. 
PRICE: $2,400 
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get their own home projects started. And 
the barrier to entry wasn't education or 
even space. It was a lack of affordable tools. 
CoFactor aims to supply them. 

Science is all about coming up with 
smart ways to answer hard questions. But 
sometimes getting those answers requires 
expensive machines. Physicists looking to 
understand the universe don't just set up 
a pendulum anymore—today they build 
multibillion-dollar underground particle 
accelerators. PCR machines, critical to 
genetics-powered biology, start at around 
$6,000. And these machines, with their intri¬ 
cately tuned bits and pieces, aren't friendly 
to the kind of void-your-warranty hacking 
at the heart of the maker movement (not to 
mention creative experimental design). In 
short, no amateur is going to drop tens of 
thousands of dollars to get a lab running, and 
many scientists don't understand the inner 
workings of their expensive, grant-funded 
gadgetry well enough to whimsically crack 


the machines open and see how they can be 
modified. But thanks to the DIY revolution 
and Arduino, the open source circuit board, 
big thinkers like Cowell and engineers like 
Perfetto (whose OpenPCR device sells for 
just $599) are reverse engineering the big- 
budget tools. And then they're sharing their 
methods with the world. 


ask people inside the biohacker move¬ 
ment where they think it will have the 
biggest impact and they talk about edu¬ 
cation-being able to do genetics in class¬ 
rooms. They (regularly) bring up Sushigate, 
the 2008 case of New York City high school 
students who used DNA testing to discover 
that sushi restaurants and supermarkets 
were mislabeling their fish. The results 
may be cool, but for now the machines are 
where the real action is. Behind the scenes, 
engineers and science enthusiasts are team¬ 


ing up to mod tools and technologies and 
then sell their inventions—or simply share 
tips on howto build them—to anyone inter¬ 
ested. Homemade PCR devices are drawing 
the most attention, since anyone who wants 
to work with DNA has to put it through a 
PCR machine first. 

That's what has drawn a few hundred 
people to the online community surround¬ 
ing Perfetto's OpenPCR project. Polymerase 
chain reaction is really just a process of 
heating and cooling genetic material. Weill 
Cornell Medical College researcher Russell 
Durrett, cofounder of New York City's com¬ 
munity lab GenSpace, built one using a light- 
bulb, an Arduino board, an old computer 
fan, and some PVC pipe. Biotech advocate 
Rob Carlson also has a version, called the 
LavaAmp, that he says could be easily mass- 
manufactured just like any consumer prod¬ 
uct. "It doesn't have to be a big company," 
Carlson says. "The manufacturing is set up 
so that if anybody wanted to make 100,000, 



♦Optional second-row inflatable safety belts for Explorer. 





Connect electrodes to the 
leg of alivecockroach (included 
in the kit) and every time the 
bugtwitchesyou can hear a loud 
clickas its neuronsfire 


they could do that, and the quality of the 
resulting molecules would be just fine” 
But PCR machines are only the beginning. 
Keegan Cooke, a former microbial fuel cell 
researcher, has been selling a home-built 
battery called a MudWatt kit. The Mud- 
Watt creates energy by capturing electrons 
released when mud-borne bacteria eat metal 
oxides. The kit comes with an anode, a cath¬ 
ode, and an LED light. Users fill the box with 
about two cups of muck—any sort has the 


right microbes, though stinkier stuff seems 
to work better—and some leftovers from the 
fridge (to feed the critters). The microbes 
generate electricity as they eat, and the elec¬ 
trodes capture it to power the light. This 
microbial fuel cell tech isn't good enough 
to be scaled up to wide use yet, but the open 
source model for distribution means that 
people can start making advances in their 
backyards. Cooke has already updated and 
modified his kit based on user feedback. 


"One sixth grader found that the mud in 
his nearby river generated almost double 
the power. He also recommended that we 
try a different material for our electrodes, 
and we found that it also produced double 
the power. It's nice, this process of people 
giving us feedback and evolving the tech¬ 
nology,'' Cooke says. 

Another example: Cathal Garvey's 
DremelFuge. The centrifuge—a device for 
rapidly spinning substances to separate 
lighter components from heavy ones—is 
essential in many fields of science, but a 
professional-grade version can cost thou¬ 
sands of dollars. Garvey, a biologist in Cork, 
Ireland, designed one that can be made by 
3-D printers—either with an at-home printer 
called a MakerBot or by the 3-D print-on- 
demand company Shapeways (for $57). The 
DremelFuge is a small round disk with slots 
that hold standard microcentrifuge tubes. 
It's designed to fit snugly onto a rotary tool, 
which can spin the tubes at 33,000 rpm, pro- 
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Nowyou can study everything 
from crab brains to your own genome 
in the comfort of your garage. 


ducing up to 51,000 g's. (A standard pro¬ 
fessional centrifuge produces only about 
24,000 g's.) Garvey gave his DremelFuge 
a Creative Commons Attribution Share- 
Alike license, meaning it can be used or 
remixed by anyone. 

Perhaps the biggest tool-making success 
so far, however, comes from the world of 
neuroscience. It's a hand-sized box made 
of translucent neon-orange plastic with 
some electronics inside and a wire stick¬ 
ing out. For just $90, the device—called a 
SpikerBox—does something remarkable: 
It records and makes audible the sound of 
neurons firing. Connect two electrodes to 
the leg of a live cockroach (included); every 
time the bug twitches, its neurons emit an 
electrical spike that translates into a loud 
click. It sounds simple, but the ability to 
reveal a spike for such a small amount of 
money is a bit of a revolution in the study 
of neurobiology. 

The SpikerBox grew out of the frustra¬ 
tion of its inventors—engineers Tim Mar- 
zullo and Greg Gage—with the high cost 
of their lab equipment. As students at the 
University of Michigan's Neural Engineer¬ 
ing Laboratory, they came to feel that their 
work wasn't having enough impact given 
the money being spent. "In that lab you do 
silly things like design electrodes that cost 
thousands and thousands of dollars," Gage 
says. “And then they would sit on a shelf 
afterward, because they were someone's 
PhD project." 

Eventually, Marzullo says, they realized 
that “if the objective is to show spikes, you 
don't need a million dollars and a clean 
room." They started on what Gage calls a 
self-imposed engineering challenge: Make 
electrodes for $100. They told each other 
that if they pulled it off, it'd be “funny." 
Then they wrote an abstract and brought 
prototypes of their hack to the Society for 
Neuroscience conference in 2008. At their 


poster presentation, the prototype Spiker¬ 
Box didn't work—yet it still caused a stir. 
“We were flooded with neuroscientists and 
educators who said they'd been waiting 
for this for years," Marzullo says. (Shortly 
thereafter they built a box that worked.) 

In 2009, Marzullo and Gage started a 
company, Backyard Brains, to sell the box. 
They've shipped over 550 kits and demo'd 
the device for more than 6,000 people 
(including passengers on a Delta Air Lines 
flight, where they stuck a sign to the bath¬ 
room door reading free neuroscience 
LESSONS AT SEAT 33A AND b). Though 
they're keen to earn a living from their com¬ 
pany, they're fine with the relatively small 
amount of money they're making now—as 
long as someone out there is learning about 
neuroscience. (A recent $250,000 grant 
from the National Institutes of Health also 
helps.) Which is why they're strong believ¬ 
ers in keeping the device and its intellectual 
property open source. It can be purchased 
in various stages of assembly, and detailed 
instructions for building the SpikerBox are 
available for free download on their web¬ 
site, along with software for interpreting 
the intensity and duration of the spikes. 

SpikerBoxes are even making their way 
into real science labs. W. David Stahlman, a 
professor of psychology at UCLA, recently 
purchased one to use in his research on her¬ 
mit crab behavior. Traditionally, he says, 
psychologists don't focus on neurosci¬ 
ence. But while studying attention, learn¬ 
ing, and distraction in the hermit crabs, he 
grew interested in how those behaviors are 
exhibited in the crabs' brains. A SpikerBox 
means that doing this kind of experimen¬ 
tation is no longer cost-prohibitive for a 
young professor. Even better, there's no 
warranty to void. “When you're working 
with equipment that's much more expen¬ 
sive, you're more hesitant to open it up 
and tinker with it," Stahlman says. And as 
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P :: What’s your favorite iPad app? 

A :: Filterstorm Pro is what I need to edit 
my photos. I especially like the clone 
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of an image using a brush-and the 
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Mackenzie Cowell (left) and 

Josh Perfetto work on the perfect mix 

of chemicals for their DNAtest kit. 


a nifty bonus, he can capture the data right 
to an iPhone or iPad. 

The companies that sell professional- 
grade PCR machines to laboratories are pre¬ 
dictably unimpressed by all this fuss. Jeff 
Rosner, head of research and development 
for the PCR division at Life Technologies 
and a former engineer at Hewlett-Packard, 
says he's intrigued by the OpenPCR move¬ 
ment, but he hardly sees the gadgets it's 
producing as competition. “What they're 
doing is really sort of PCR 101," he says. 
“The thermal-cycling machine is only a 
small piece of what's important about 
PCR and what's required to do it. You need 
so many other things, including access 
to chemistry that's way harder to hack 
than the machinery itself." (Most chem- 

□ □ □ SEP 2011 


ical reagents are proprietary, and 
every manufacturer has a unique 
process for making the chemicals work. 
Perfetto and Cowell have been mixing 
and matching chemicals and protocols to 
simplify the process for their home kits.) 

Still, it's difficult for Rosner to conceal his 
excitement over the fact that hackers are 
getting interested in his technology—and 
he admits that he actually has a machine 
shop in his own backyard. “There are some 
real barriers for them," Rosner says. “The 
reality is that costs have declined from 
hundreds of thousands of dollars to tens 
of thousands, but they have to get down 
lower before they'll be accessible to hack¬ 
ers." Then, after a pause, he adds, “I hope 
that happens." 


But Perfetto and Cowell don't see any rea¬ 
son to wait. Cowell is churning with ideas 
for new projects. He organized two weekend 
prototype-building hackathons last spring 
called FutureLabCamp—and, of course, he 
also participated. “I want to build an LED 
spectrophotometer with an Arduino," Cow¬ 
ell says. “People have done it before, but I 
want to make it better. I want to build a tiny 
incubator for test tubes. They're easy to 
build, but they're all big. There are no tiny 
ones. Then there's a biology idea, a genetic 
idea—I can't remember now. Maybe it was 
building a transluminator gel box for elec¬ 
trophoresis." Sounds like that upstairs bed¬ 
room is about to get even more crowded. EQ 
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BLACK TIE SOPHISTICATION. BLACK OPS PERFORMANCE. 

Introducing Series 9. The latest in covert couture. 

Thin, light, and remarkably powerful, Series 9 is designed to achieve the most challenging 
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"Abandoning incandescent bulbs means 
abandoning fire as our primary light source.” 
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Brett Sharenow is 
presiding over the Pepsi 
Challenge of lightbulbs. 
The CFO of Switch, a 
Silicon Valley startup, 
Sharenow has set him¬ 
self up in a 20-by-20 
booth at the back or the 
Pennsylvania Conven¬ 
tion Center in Philadel¬ 
phia, and he’s asking 
passersby to check out 
two id ent ical while 


shades. Behind one hides 
a standard incandescent 
bulb, the familiar lighting 
technology that has gone 
largely unchanged since 
Thomas Edison invented 
it 132 years ago. Behind 
the other is a stunning, 
almost art-deco-style 
prototype that holds 10 
LEDs and a secret fluid. 
It’s a liquid-cooled bulb, 
as radically differei 
from Edison’s invention 
as anything thatVever 
been screwed into4 stan¬ 
dard socket aqd, Share¬ 
now hopesThe next big 
thing in the $30 billion 
lighting industry. The 
challenge: Can you tell 
which is which? 

It'S/day one of Lightfair, the annual international 
trade show for everything that glows, glares, flickers, 
or shines—500 exhibitors and 24,000 visitors prowling 
row after row of light after light. This is the last Lightfair 
before new regulations governing lightbulb efficiency 
begin to take effect in the US in January, and there's a 
real sense of history and urgency on the show floor. 
Ready or not, the way we light our homes and offices is 
about to change, and the technology that will lead the 
way is somewhere in this hall. 

If all goes according to plan, the provisions of 2007's 
Energy Independence and Security Act will effectively 



ban 100-watt incandescents starffhg in 2012. Seventy- 
five-watt bulbs will depart in 2013, followed by 60- and 
40-watt lamps a year later: So the race to find a suit¬ 
able replacement techhology is coming down to the 
wire. The industry^ banking on LED lighting as the 
way forward, and it's virtually the only bulb technol¬ 
ogy on display: There is barely a single incandescent 
or sickly pdmpact fluorescent to be seen. Just 200,000 
squaueTeet of companies racing to fill their share of 
tlmworld's billions of standard sockets—and betting 
5n LEDs as the way to do it. 

There's an excellent reason LEDs have taken on the 
aura of inevitability: LEDs are semiconductors, and like 
all solid-state technology, they are getting better and 
cheaper on a predictable curve. In 1999, a researcher 
named Roland Haitz, then heading up semiconduc¬ 
tor R&D at Hewlett-Packard, coauthored a paper that 
became the lighting industry's manifesto. By charting 
the historical prices of LEDs and projecting forward, 
Haitz estimated that the amount of light they produced 
would increase by a factor of 20 per decade, while the 
cost would correspondingly drop by a factor of 10. 

Haitz's law has proven remarkably accurate. But the 
lighting industry still has major hurdles to clear before 
LEDs gain acceptance by consumers. Beyond the very real 
technical issues—cooling, costs, light color—there's the 
public's lingering distaste for compact fluorescent lamps, 
which failed miserably in their projected role as bulb of 
the future. That sentiment has fed into a Tea Party-fueled 
backlash against the new regulations, and there have been 
attempts in Congress to roll them back entirely. 
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Switch uses a liquid-filled dome to keep the LEDs from overheating. 
















The reasoning behind the lighting pro¬ 
visions in the Energy Independence and 
Security Act is pretty straightforward: 
Incandescents convert less than 10 per¬ 
cent of the energy pumped into them into 
light, losing the rest as heat. More-efficient 
bulbs could save billions of dollars, decrease 
dependence on foreign oil, and significantly 
reduce greenhouse gases. 

Still, the consumer backlash resonates, and 
not simply because CFLs are horrible, flickery 
ugly, and unreliable. Evolutionary biologists 
believe that human lighting preferences are 
the result of our trichromatic vision—rare in 
nonprimates—which makes us particularly 
suited to daylight and the perception of pri¬ 
mary colors. There's an anthropological com¬ 
ponent as well: For400,000years, humankind 
has been banishing darkness with fire. And 
Edison's bulb is, at its core, a burning filament 
that casts the glow of a flame. Abandoning 
incandescent bulbs means abandoning fire 
as our primary light source for the first time 
in human history. 

As with all trade shows, the companies and 
booths at Lightfair become progressively 
smaller and more patchwork the farther back 
you go. The front of the hall is the province 
of the industry's big three—Philips, Osram 
Sylvania, and General Electric, founded by 
Edison himself. The behemoths give way to a 
second tier occupied by the likes of Toshiba, 
Samsung, Leviton, and Honeywell. Behind 
them, smaller companies—accessory makers, 
vendors, and Asian component suppliers— 
fill out the rest of the available floor space, 
right up to the back wall. Here, within smell¬ 
ing distance of the hot dog stand, Sharenow 
is presiding over the Switch booth. 

"Which one is which?" Sharenow asks. 
Most people get it wrong, which is signifi¬ 
cant. When they select what they feel is the 
superior light, they're selecting the Switch. 

Though there are countless 60-watt LED 
prototypes in evidence at Lightfair, few 
are available for side-by-side compari¬ 
sons with incandescents. Most are sealed 
inside display cases or exist only in press 
releases or PowerPoint presentations. The 
Switch bulbs are out in the open: crystalline 
shells of clear, faceted glass, with aluminum 
prongs holding yellow-tinted LEDs that 
shine through the cooling liquid to cast a 
//////////////////^^^^ 
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warm, li ving-room-quality glow—and draw 
only 13 watts to do it. 

About 80 percent of all bulbs sold in the 
US are rated at or equivalent to 60, 75, or 
100 watts, but nearly every LED brought 
to market so far has come in the 40-watt- 
equivalency range, good for little beyond 
closets and crawl spaces. Brighter bulbs are 
either too hot, too expensive (upwards of 
$50, though they can last for 20 years), or 
both. Switch plans to start selling its 60-watt- 
equivalent bulb this fall for around $30. 

"Light is something people have always 
needed," Sharenow says. "This is a light 
source people will want.” 

Though fluorescent lighting has been 
around since the 1930s, GE physicist Ed Ham¬ 
mer was the first, in 1975, to figure out how 
to twirl that long gas-filled tube so it would 
screw into a standard socket. (His twisty 
tube was a major achievement, so tricky to 
produce that many CFLs are still curled by 
hand.) The GE CFL produced as much light as 
an incandescent, while drawing just 20 per¬ 
cent as much electricity. But CFLs couldn't 
be dimmed, they were fragile, and they pro¬ 
duced a light that had all the warmth and 
appeal of skim milk. Rather than commit the 
funds to bringing a new technology to mar¬ 
ket, GE shelved Hammer's design. 

In 1980, Philips became the first com¬ 
pany to market a CFL, with a design based 
on a series of bends rather than GE's spi¬ 
ral. But with the 1970s energy crisis over, 
there was little interest. It wasn't until the 
1990s that CFLs gained traction, driven 
by concerns about energy efficiency. GE 
finally put Hammer's spiral into produc¬ 
tion. And by the mid-2000s, CFLs stood 
package to package with incandescents in 
store lighting aisles. At first, consumers 
seemed to embrace the technology, partially 
because of the advertised energy savings 
and partially because of massive public 
bulb-distribution programs. The Los Ange¬ 
les Department of Water and Power distrib¬ 
uted 2.4 million CFLs in 2009, predicting 
that their use would save 131,000 metric 
tons of C0 2 emissions annually, equivalent 
to removing 24,000 vehicles from the road. 

But problems of dimming, flicker, and light 
color remained. And manufacturer claims of 
bulb lifetime and quality were wildly exagger¬ 
ated. Consumers didn't understand that CFLs 
burn out rapidly when they're not allowed to 
rest at least 15 minutes between being cycled 


off and on, or that they'd overheat and fail if 
they were used in recessed ceiling canisters; 
they weren't told that there was no stan¬ 
dard definition of what a 60-, 75-, or 100- 
watt incandescent replacement actually was. 
"There were products out there that claimed 
whatever they wanted," says Ed Crawford, 
general manager of lighting systems for Phil¬ 
ips North America. "There were too many 
promises." Though industry claims that some 
of the problems resulted from an early influx 
of cheap imported bulbs are true—as is the 
fact that CFLs have improved—many issues 
remain. No-name commodity bulbs still per¬ 
form poorly, and even the big brands continue 


Individual 
diodes sit in 
vials of cooling 
fluid for testing 
at the Switch 
facility in San 
Jose, California. 
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to poison the well by selling, for example, CFL 
floodlights, which often wind up in outdoor 
motion-sensor systems. This is an absolutely 
inappropriate use, given how fast the bulbs 
expire when they have to flick on and off so 
quickly. The final blow came when consumers 
learned that CFLs contain mercury, enough 
that the Environmental Protection Agen¬ 
cy's cleanup instructions for a broken bulb 
run three pages and start with a warning to 
open windows and evacuate people and pets. 

In 2008, as part of the same law that man¬ 
dated the virtual ban on incandescents, the 
US Department of Energy began writing 
the CFL's obituary by launching a competi¬ 


tion intended to jump-start the LED transi¬ 
tion. The L Prize (short for Bright Tomorrow 
Lighting Prize) offered $10 million to the 
first company to come up with a 60-watt- 
equivalent bulb that met a series of stan¬ 
dards designed to avert a CFL-like debacle. 
It would draw no more than 10 watts of elec¬ 
tricity, be truly dimmable, flip on and off with¬ 
out flicker or hesitation, and emit a pleasant 
light. It would also have to fit into a standard 
socket and last at least 20 years. 

The money wouldn't cover the develop¬ 
ment costs of such a bulb, but the winner 
would get name recognition and the inside 
track to lucrative government contracts. 


However, Philips is the only company that 
has entered the competition so far, and the 
Department of Energy still hasn't handed 
down a decision. (During a press conference 
at Lightfair, the lighting program manager 
would say only that Philips' bulb is in the 
“final stages of evaluation.") 

Switch has chosen to skip the competition 
for now because creating a bulb with just a 
10-watt draw would, according to Sharenow, 
drive up prices for consumers and increase 
the risk for a startup with limited funds. The 
company's current 60-watt design draws a 
still-paltry 13 watts, well within the confines 
of the new regulations. 


SEP 2011 DDQ 















./w 



Brett Sharenow 
with the Switch75. 


HOWTO 
BUY A 
LIGHTBULB 
IN 2011 


These days, 
a browse 
through the 
lighting aisle at 
Home Depot \s 
likely to Leave 
you baffled. 
iere are the 
terms you need 
to know. —D.K. 


LUMENS 

The amountqfii^ht 
a bulbjjroduces. 
Depending on 
which government 
agency you ask, this 
is “brightness” or 
“light output.” Your 
reference point: 

A standard 100- 
watt incandescent 
produces about 
1,700 lumens. 


At $30, it won't be cheap. A decent 60-watt 
incandescent costs less than a dollar. But the 
simple fact is that coming up with a truly 
worthy LED bulb is enormously complex, 
requiring expertise in physics, chemistry, 
optics, design, and manufacturing. Since 
nobody has built such a multidisciplinary 
lighting product before, approaches have 
varied wildly. So have results. 

Conventional wisdom has it that only a 
company with huge resources could come 
close. But there's another possibility: As 
with personal computers, photography, 
and mobile phones, the massive shift that 
LEDs represent may open the door to faster- 
moving entrepreneurs. That dynamic seems 
to be emerging in the form of companies 
like Switch and Cree—a North Carolina LED 
maker frequently cited by President Obama 
for its homegrown innovation—and with the 
increasing appearance of solid-state light¬ 
ing programs at universities like UC Davis 
and the University at Albany-SUNY. 

In the same way that Tesla Motors leap¬ 
frogged the superpowers of the automo¬ 
tive industry in the race to develop viable 
and exciting electric cars, so might a nim¬ 
ble startup take the lead in the transition to 
solid-state lighting. That's what Alan Salz- 
man, CEO of VantagePoint Capital Partners, 
is hoping. The company—which provided 
funding for Tesla—won't give exact numbers 
but admits to an eight-figure investment in 
Switch. “You'll hear it over and over," Salz- 
man says. “When an industry transforms, 
some of the incumbents adapt, but a lot don't. 
That's what's happening in lighting." 

GE invented the light-emitting diode in 
1962. The first ones to come into wide use- 
glowing a space-age red—turned up in the 
clock radios, pocket calculators, and digi¬ 
tal watches of the 1970s. Additional colors 
came along over the next couple of decades. 

LEDs are manufactured more or less like 
any other semiconductor. Each diode is 
cut from a wafer of crystals layered over 
a base of silicon or sapphire. The crystal 
layer on early LEDs was gallium arsenide 
or gallium phosphide, which lent that red¬ 
dish color. Additional colors and increased 
brightness required more nuanced control 
of layer composition and depth. Modern 
LED makers accomplish this by using pre¬ 
cise ratios of indium, gallium, aluminum, 
and nitrogen for the crystal layer, which 
results in a bluish color. 


But on their own, not even advanced LEDs 
can produce anything suitable for the living 
room. The blue-tinged illumination is fine 
for, say, a pen flashlight on a keychain, but 
it doesn't come close to the warm light the 
human eye desires. 

There are two ways LED makers create 
a more pleasant white. In the 1990s, the 
favored technique was to combine red, 
green, and blue LEDs. But they all have dif¬ 
fering efficiencies and operating require¬ 
ments. Heat management, power supply, 
and drivers—the bulbs' controlling circuit 
boards—get more complex. 


So the LEDs found in current household 
applications are blue diodes daubed with a 
powdered coating called a phosphor, which 
includes rare-earth elements that filter blue 
light. The phosphor is generally yellow, and 
depending on the composition of the phos¬ 
phor and the ratio of unconverted blue light, 
the resulting “white" light can range from 
the warm glow preferred for home use to 
cooler tints more suited to, say, retail and 
outdoor use. 

Though still rather expensive to produce, 
LEDs are getting cheaper, just as Haitz's law 
predicted, due to both technical advances 

















and economies of scale. They're also getting 
brighter, which means manufacturers can use 
fewer of them per bulb, further driving down 
costs. Things are advancing so quickly, in fact, 
that Haitz, now retired, thinks his law will 
soon expire. Sometime around 2020, he says, 
bulbs built for our conventional infrastruc¬ 
ture will max out, since at some point addi¬ 
tional brightness from a single socket would 
be overkill. “We'll reach a limit where we can 
only move forward by producing quantities 
of luminous flux that nobody needs," he says. 
After that, progress would continue only if 
the Edison socket disappeared and the world 
moved away from bulbs altogether—most 
likely to flat-panel LEDs, Haitz says. 

Before we get to that point, or even to via¬ 
ble, affordable home LED bulbs, engineers 
have to solve a pair of challenges: cooling the 
diodes, and the shape of the light. Cooling is 
essential because hot diodes don't last long. 
Also, the cooler they are kept, the more watt¬ 
age they can handle, which translates into 
more light per diode. Getting an LED to cast 
a light in a shape that will properly illuminate 
a room is perhaps an even more difficult chal¬ 
lenge. LEDs are point lighting sources; they 


cist who was working at a semiconductor 
company—described a new technology that 
might solve the heat and shape problems of 
LED bulbs. The bulb would “use a thermally 
conductive fluid, gel, or plastic" to “act as 
the means to transfer the heat power gen¬ 
erated by the LEDs." The substance might 
also “contain materials dispersed in it to 
disperse the light." 

Working out of their home in Redwood 
City, California, Lenk and his wife, Carol, 
an electrical engineer, began construct¬ 
ing prototypes using raw LEDs attached 
directly to a power source and mounted 
inside baby food jars. It took two years for 
the couple to arrive at what they believed 
was a working coolant, a gel similar to the 
superabsorbent polymers used in dispos¬ 
able diapers. (Lenk, who speaks with a sci¬ 
entist's nonmetaphoric precision, scoffs at 
the suggestion that there might be a connec¬ 
tion between the baby food jars and diaper 
materials and the fact that Carol gave birth 
to their third child in the middle of their 
bulb experiments.) 

The Lenks incorporated SuperBulbs in 
2007. Drawing on their personal savings, 


stopped him. “Are you interested in honest 
feedback," he asked, “or do you want to see 
your company vanish?" 

Over the next four hours, Sharenow 
offered a brutal critique. “There was no 
business model," he recalls. “No financial 
assumptions, no way that even a revolution¬ 
ary product could win in a market locked up 
by three huge companies." 

Sharenow began working with the Lenks 
in February 2008. In May, he took a proto¬ 
type to Las Vegas. There he met with George 
Abittan, whose company, Advanced Light¬ 
ing & Electric Service, supplies lighting 
products to hotels and casinos. Abittan 
led Sharenow to a table with three bulb 
fixtures mounted on it. One held an incan¬ 
descent bulb, another a CFL. The third was 
for Sharenow's LED. 

The SuperBulbs light was so good, Share¬ 
now says, that Abittan didn't believe it actu¬ 
ally used solid-state technology. He attached 
a meter to the lead supplying power to the 
bulb to check. The measurements confirmed 
that it was drawing just 10 watts of power 
but producing the equivalent of 40 watts 
in incandescent light. If a product like that 


WATTS 

Not a measure of 
brightness; instead, 
it’s a measure of 
how much energy a 
bulb consumes to 
reach its claimed 
brightness. 


WATT 

EQUIVALENT 

Since we’ve 
conflated watts 
and brightness, it’s 
easier to talk about 
bulbs in terms of 
watts. So if a 100- 
watt incandescent 
produces 1,700 
lumens, and a 20- 
watt LED does the 
same, the LED will 
be sold as a 100- 
watt equivalent. 


EFFICACY 

The number of 
lumens a bulb 
produces for each 
watt it consumes. 
The higher the 
number, the more 
efficient the bulb. 
A good number for 
incandescents is 
around 18, CFLs 
around 60, and 
LEDs around 54. 


BULB LIFE 

LEDs dim overtime. 
They’re considered 
effectively dead 
when they produce 
no more than 70 
percent of their 
original brightness. 
For LEDs, this 
lifespan is given in 
hours or years, the 
latter an estimate 
based on three 
hours of daily use. 


shine in only one direction. That makes them 
fine for floodlights or traffic signs. But for 
LEDs to replace the Edison bulb, the shape 
of light they emit has to be round. 

Once you've got that, you also need a 
driver to control the individual diodes, which 
means additional circuitry and firmware. 
So far, putting all those elements into a sin¬ 
gle, affordable package has proven to be an 
immense challenge. 

The basis of the company that Ron Lenk 
called SuperBulbs rests in a 2007 patent 
filing. In it, Lenk—an MIT-trained physi- 


they built working prototypes and hired a 
VP of marketing, Ethan Thorman, to help get 
them off the ground. Thorman suggested a 
consultation with a member of his theater 
group, Brett Sharenow. 

Thorman and Sharenow had appeared 
together in an independent film called 
Pathogen. But Thorman knew that Share¬ 
now was also a trained chemist with an 
MBA who had spent two decades as a con¬ 
sultant to tech firms like Pacific Bell and 
Verio. At a meeting in Oakland, Sharenow 
asked Lenk to pretend he was meeting a ven¬ 
ture capitalist. After 15 minutes, Sharenow 


ENERGY COST 

Based on an 
assumption of 
three hours of use 
per day at 11 cents 
per kilowatt-hour. 
For a 60-watt 
incandescent, it’s 
just over $7 per 
year. CFLs and 
LEDs both come 
in at about $1.50 
per year. 


COLOR 

TEMPERATURE 

Expressed in degrees 
Kelvin, this is how 
we measure things 
like soft white or 
daylight. A pleasant 
soft white will have a 
color temperature of 
3,000 K. White light 
ranges from 4,100 
to 6,000 K, roughly 
equal to midday sun. 
Higher numbers get 
increasingly blue. 


could be mass-produced, Abittan said, every 
casino in Las Vegas would buy in. 

Sharenow and the Lenks had already been 
through several rounds of talks with Van- 
tagePoint, the venture capital firm run by 
Alan Salzman, whose headquarters were 
just a 10-minute drive from SuperBulbs' 
converted condominium offices in Redwood 
City. On the heels of their successful trip 
to Vegas, they finally got the funding they 
were after. Besides Tesla, VantagePoint had 
invested in the first company to build an 
LED-manufacturing facility in the US in more 
than two decades, and in BrightSource, a 
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company whose solar energy plants are now 
being tested in the Mojave Desert. Vantage- 
Point was keen to expand its energy port¬ 
folio and decided to invest in SuperBulbs. 
"We had looked at what was out there,” 
Salzman says. "Bulbs that cost $80, with 
64 LEDs. Not a lot's going to come of that. 
These guys were doing solutions.” 

Sharenow and the Lenks now had back¬ 
ing, a business plan, and a working proto¬ 
type. But prototypes aren't products. And 
the SuperBulb, as a product, was turning 
out to have some problems. 

In February2009, David Horn, a physicist 
and engineer who'd trained at California's 
Lawrence Livermore National Labora¬ 
tory, joined SuperBulbs as CTO. Horn had 
worked with VantagePoint-backed compa¬ 
nies before, consulting with several solar 
startups that the firm had added to its port¬ 
folio. His first act at his new job was to test 
the existing 40-watt prototype, which at 
that point was all SuperBulbs had devel¬ 
oped. What he discovered was disappoint¬ 
ing. To shake up the industry, SuperBulbs' 
designs would need to be the equivalent of 
60 watts and higher. But when Horn touched 
the glass part of the bulb, he felt no heat. 
"The gel wasn't working the way it needed 
to,” he says. The cooling wasn't sufficient to 
scale up to a 60-watt equivalent. 

In the Lenk design, gel fills the glass shell, 
transferring the heat from the LEDs out¬ 
ward, through conduction. A bulb cooled 
this way should have a dome that's hot to 
the touch. That the SuperBulb wasn't sug¬ 
gested to Horn that the gel wasn't an effec¬ 
tive coolant, which would mean nearly all of 
the bulb's thermal energy was being dissi¬ 
pated via the aluminum heat sink at the bot¬ 
tom. Heat sinks work—they're standard on 
most LED designs—but the idea with the gel 
was to find something more efficient, since 
a better coolant would allow more power to 
be pumped through each LED. That would 
mean fewer LEDs per bulb, which is how 
SuperBulbs would hit the lower prices at 
the center of the company's business plan. 

A series of tests confirmed Horn's suspi¬ 
cions. The gel wasn't doing the trick. So he 
began experimenting with liquids. As a free- 
moving liquid heated up at the center of the 
bulb where the LEDs were, it would rise to 
the glass, transfer the heat outward, cool 
down, and return to the base of the bulb—a 
process known as passive convection. 


The liquids worked, but the gel retained 
important advantages. It was nontoxic and 
inexpensive, and it had wonderful diffusion 
qualities that the liquids couldn't match. 

Lenk believed the gel offered superior 
enough cooling to produce a commercially 
viable 40-watt equivalent. "I wanted to get 
to market quickly,” he says. Even at a lower 
output, they would still have a revolutionary 
product cheaper than anything any other 
company had managed to produce. "If we 
changed to liquid,” he argued, "we'd be start¬ 
ing from scratch.” But Sharenow and Horn 
didn't believe a lower-brightness light could 
produce the market results they were after. 

Meanwhile, SuperBulbs was nearly broke. 
VantagePoint's initial investment had 
allowed the company to grow to 12 employ¬ 
ees. Now half had to be laid off. Horn reported 
back to the capital firm that the product still 
had a chance, but only if it got new money 
to fund research into finding a liquid cool¬ 
ant less viscous than the gel. 

The Lenks left the company in late 2009 
(though Carol worked as an adviser for a few 
more months) and moved to Atlanta, where 
Ron founded a firm that makes LED replace¬ 
ments for circular overhead fluorescents (the 
product is not liquid-cooled). "We were tired 
of the exhausting pace and never getting 
to see our children,” Lenk says. The couple 
remains on good terms with Switch and, as 
shareholders, stand to profit if the company 
succeeds. But SuperBulbs, now just Share¬ 
now, Horn, and four employees, dropped 
into what Sharenow calls "stealth mode.” 

In September of that year, as Horn contin¬ 
ued searching for the ideal coolant, Philips 
became the first company to submit a bulb 
for the L Prize. Then, in May 2010, the world's 
biggest lighting company announced that a 
slightly less energy-efficient version of its L 
Prize candidate, called the AmbientLED (or 
the EnduraLED in some markets), would soon 
appear in stores. Priced at $40, it is the only 
60-watt-equivalent LED that people can actu¬ 
ally buy. And with a 12.5-watt draw, it still 
surpasses the new government regulations. 

The Philips bulb looks nothing like the 
Switch. While the Switch looks like it could 
have been plucked from the set of Fritz 
Lang's Metropolis , the AmbientLED has an 
industrial, almost steampunk aesthetic. A 
cast-aluminum heat sink extends up from 
the socket threads, taking up almost half of 
the product's 4-inch height. It's also more 
conical than traditional incandescents, but 


what's most striking about the Philips bulb 
is that it has no bulb. 

The eponymous shape of the product 
Thomas Edison invented in 1879 was no acci¬ 
dent. It was designed for maximum heat dis¬ 
sipation. But the flattish top of the Philips 
bulb, while warm to the touch when lit, isn't 
a major part of the product's thermal man¬ 
agement system. That job falls to the heat 
sink and the three clawlike extensions ris¬ 
ing up from it. Fitted between these exten¬ 
sions, a trio of bright yellow plastic panels 
diffuse the raw blue light and give it a pleas¬ 
ant, incandescent-like tone. 

The end result looks so different from what 
we've come to expect of bulbs that every 
AmbientLED package carries a large sticker: 

WHITE LIGHT WHEN LIT. 

Part of the reason there's still no L Prize 
winner is that LED bulbs are so new. Though 
the performance standards are clear, they're 
also incredibly high, and devising ways to 
test them remains elusive. "This category of 
product works so differently than incandes¬ 
cents or fluorescents,” says Kelly Gordon, a 
program manager with the Department of 
Energy's Pacific Northwest National Labora¬ 
tory, which coordinates L Prize evaluations. 
"Test methods need to be entirely different.” 
Consistent, repeatable tests will be essen¬ 
tial, however, if the industry is to avoid the 
free-for-all of claims that bedeviled the CFL. 

Gordon breaks the protocols into four cat¬ 
egories: longevity, color, amount of light, and 
shape of the light. An L Prize contestant is 
required to submit 2,000 bulbs, a sample big 
enough to ensure sufficient bulbs for testing 
and also to guard against one-off prototypes. 

The biggest testing hurdle is longevity. 
LEDs don't simply burn out. Instead, they 
fade. The current standard, called L70, refers 
to the point at which an LED is able to gen¬ 
erate only 70 percent of the light it origi¬ 
nally produced. The L Prize criteria require a 
minimum of25,000 hours before L70. That's 
roughly three years of continuous service, 
more than two decades if the bulb is used for 
three hours daily, about the national average. 
"Nobody has that kind of time,” Gordon says. 

Even though it hasn't submitted to the 
L Prize yet, Switch is doing its own lon¬ 
gevity testing. To simulate years of usage, 
bulb makers rely on heat. High tempera¬ 
tures accelerate the decay of LEDs to the 
point that their lifespans can be more easily 
estimated. The DOE's L70 protocol, which 



BATTLE OF THE BULBS 

Our panel of testers assessed two LEDs, two CFLs, and two incandescents—all 60 watts or equivalent— 

to separate the light from the hype. — D.K. 


INCANDESCENT 



CFL 




PHILIPS 
SOFT WHITE 
57 WATT 

This is part of a 
new wave of incan¬ 
descents that come 
in at slightly lower 
wattages than their 
claimed equiva¬ 
lents (to comply 
with California law 
requiring greater— 
but not great— 
efficiency). Light 
quality was best 
in test, with the 
classic softness 
that has made it 
so hard for us to 
quit incandescents. 
But it did seem 
dimmer than a full 
60. And it’s rated 
for only 11 months 
at three hours per 
day. WIRED: Price 
is right. Natural 
light color. TIRED: 
Inefficient. A bit 
dim. 

6/10 


FEIT 

ELECTRIC 

VINTAGE 

STYLE 

CARBON 

FILAMENT 

BULB 

This replica of an 
early Edison product 
wins points for aes¬ 
thetics, with its elon¬ 
gated shape and 
ribbonlike loops of 
carbon filament. It’s 
perfect if you’ve got 
lots of antiques or 
live in a restored 
Victorian—or if 
you’re a retro-grouch 
/hipster. It casts a 
beautiful, warm 
light, just not very 
much of it; we rated 
it dimmest in our 
test. WIRED: Awe¬ 
some throwback 
chic and natural hue. 
TIRED: Generally 
sells for three times 
suggested retail. 

$6 6/10 


GE ENERGY 
SMART 13 
WATT 

One of the most 
popular CFLs on the 
market, this twister 
from GE is Energy 
Star rated, meaning 
that its claims of 
lifetime (8,000 
hours), brightness 
(825 lumens), and 
color temperature 
(an incandescent¬ 
like 2,700 Kelvin) 
have been indepen¬ 
dently tested. We 
rated it the second- 
dimmest bulb in our 
roundup, but the 
excellent soft-white 
light was the best 
we’ve ever experi¬ 
enced from a CFL. 
WIRED: Outstand¬ 
ing light color. Long 
lasting. TIRED: 
Undimmable. Like 
all CFLs, it contains 
mercury. 

6/10 


ECOSMART 
DAYLIGHT 
A19 60-WATT 
EQUIVALENT 

Despite a worst- 
in-test 700 lumens 
(claimed) on a 
14-watt draw, the 
EcoSmart didn’t 
seem particularly 
dim. And the 
globelike casing 
around the coil gave 
this CFL a nice, 
even glow. Too bad 
the light was such 
a disagreeable 
blue-gray that we 
couldn’t wait for 
the test to be over. 

It felt like being 
stuck in a Darren 
Aronofsky movie. 
WIRED: The rare 
bulb that appears 
brighter than 
advertised. TIRED: 
Daylight in name 
only. Undimmable. 
Contains mercury. 
$9 for two 2/10 
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LED 



PHILIPS 

AMBIENT 

The first com¬ 
mercially available 
60-watt-equivalent 
LED, this striking 
bulb has double the 
life (a claimed 15 
years) of a compa¬ 
rable CFL. Our panel 
ranked it at or near 
the top for bright¬ 
ness and color 
of light (a nearly 
incandescent soft 
white), though opin¬ 
ions were mixed 
on its yellow color 
when the 8-ounce 
bulb is turned off. 
WIRED: First-to- 
market bragging 
rights. Dimmable. 
Superb light and 
longevity. Conversa¬ 
tion piece. TIRED: 
Expensive. Slightly 
odd shape means it 
may not fit in cer¬ 
tain light fixtures. 

8/10 



SWITCH60 

WARM 

WHITE 

The clear winner in 
terms of aesthetics, 
the Switch was also 
the brightest bulb in 
our test. The warm 
light it cast was 
comparable to any 
incandescents we’ve 
seen, but it was 
hotter to the touch 
than any of the oth¬ 
ers—a function of 
the liquid cooling 
that transfers the 
heat up through the 
glass—and, at 10 
ounces, the heavi¬ 
est. WIRED: 
20,000-hour lifetime 
(claimed). The 
choice for design 
nerds. Surprisingly 
bright. TIRED: Hot 
and relatively heavy. 
Ten times heavier 
than an incandes¬ 
cent. 

8/10 



Switch uses, calls for 6,000 hours (250 days) 
at 113 degrees Fahrenheit. Switch's offices 
contain a testing area filled with what looks 
like a series of oversize bread ovens with 
tinted windows, behind which glow dozens 
of bulbs. The effect is like a room overloaded 
with votive candles. In another area, a warn¬ 
ing— danger: EXTREMELY BRIGHT WHITE 
LIGHT SOURCE. DO NOT ENTER ENCLOSED 
AREA WITHOUT DARK GLASSES— is taped 
to a sheet of blackout canvas. 

"Our first prototypes lasted only a few 
hours," Horn says while looking over the 
oven room. "We'd leave lights burning on 
Friday and come in Monday to find them 
dead." Over seven months, he tried more 


than 200 liquid coolants, from mineral oil 
to antifreeze-type glycols. None had the 
right mix of consistency, diffusion, and price. 

Horn began mixing earlier coolants 
together, trying to see if a blend, rather than 
a single base substance, would do the trick. 
In October 2009, he hit on a working brew. 
Switch won't reveal what's in the proprie¬ 
tary mix, other than to say that it's cheap and 
environmentally benign. "You can clean it up 
with an ordinary paper towel," Horn says. 

The rest of the final design—the heat sink, 
drivers, and shape—came together relatively 
quickly, he says. The bulb's 10 diodes, each 
with a yellow phosphor, sit along a halo of 
aluminum fingers. That ring of light con¬ 


tributes substantially to the bulb's design 
appeal, but it also helps create a very incan¬ 
descent-like light shape. 

Today, Horn says, there are bulbs in the 
oven that haven't been switched off since 
August 2010. In April 2011, the company for¬ 
merly known as SuperBulbs announced its 
new name, starting the coming-out party 
that continued at Lightfair and will cul¬ 
minate in October, Sharenow says, when 
Switch comes to market with its 60-watt 
equivalent bulb, followed by a 75-watt offer¬ 
ing in November and a 100-watt model in 
February 2012. 

"Those bulbs will change the world," 
Sharenow says. 


SEP 2011 □ □ □ 

































Ridiculously fast, 
outrageously 
expensive, more 
than a little 
dangerous. The 
new America’s 
Cup racers push 
the limits of 
what a sailboat 
can do. 




































John Kostecki has one instruction for me: 


r r 


y\im\ i 

It's a sunny day in New Zealand's Hauraki Gulf, off the coast of its drag. Flitting across the water, literally and 



Auckland, and Fve just boarded Kostecki's boat. Actually, calling 
it a boat suggests something a lot more substantial than what Pm 
standing on. It's the barest skeleton of a raft, a wisp of a catama¬ 
ran 22 feet wide by just under 45 feet long. Called an AC45, it's a 
bantam version of the next-generation America's Cup yacht, and 
it's unlike anything else on water. Above me is not a sail but a solid 
wing, mounted vertically like a fin. At 70 feet tall, it is longer than 
the wing of a Boeing 727. Yet the craft that this massive airfoil pro¬ 
pels is almost fully dematerialized—a CAD file in wireframe hov¬ 
ering over the bay. As far as I can tell, there's nothing to hold on to. 

As the craft bobs idly in the water, Kostecki, the boat's tactician, 
motions for me to head out to the center of the netting stretched 
between the two knifelike hulls, a place where I'm least likely to 
get in the way. The skipper, Jimmy Spithill, watches silently from 
behind mirrored sunglasses as I crawl out and embrace the base of 
the mast. As soon as I'm settled, the three other sailors on board 
begin to stir their winches. This causes a cat's cradle of lines to 
spring up all around me and begin to dance. Just above my head 
is the wing's bottom edge, a massive horizontal pole with a half 
dozen separate lines running in and out of it. It's like a giant robot's 
arm strung with rope tendons, and as it starts to flex—position¬ 
ing the towering wing to catch the breeze—the boat accelerates 
with a gut-twisting quickness. Within seconds we're outpacing the 
speedboat that dropped me off. A rooster tail of spray shoots from 
the bow of each hull, leaving me thoroughly soaked. 

Next, accompanied by the terrible groaning howl of rope strain¬ 
ing under maximum tension, the boat starts to tip up onto its 
side. One of the hulls lifts free of the water. “Hike out!'' Kostecki 
barks, and the crew races—half running, half speed¬ 
climbing—to the high side of the boat. “Sorry, mate," 
says one sailor after trampling across my back and fling¬ 
ing himself over the breaching hull. Their weight is the 
only thing keeping us from flipping. To gain maximum 
leverage they hang off the boat upside down, facing up, 
with their feet tangled in the netting and everything 
past their knees cantilevered over the side. The goal 
is not to bring our wayward hull back to the water but 
rather to bring it as close to the surface as possible 
without touching down. Flying the hull eliminates 
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Follow wired’s 
ongoing 
coverage of the 
America’s Cup 
at wired.com 
/ americascup . 


figuratively on edge, the black carbon-fiber boat 
takes on a distinctly alien, insectoid grace. The 
next America's Cup race takes place in 2013, but 
one thing is already sure: The event's pioneers 
wouldn't recognize their sport now. 

back in 1851 , when the stately y&cht America bested 
the greatest naval power that had ever ruled the 
seas to win the cup, Queen Victoria, in a bit of stiff- 
upper-lip hopefulness, famously asked who took 
second place. 'Tour Majesty," the queen's counselor 
advised, “there is no second." And that is really the 
key to understanding the oldest trophy in inter¬ 
national sport. The America's Cup—the Super Bowl 
of sailing—is unique among major competitions in 
that it's essentially structured as a winner-take- 
all bet. The grand prize of the America's Cup race 
is dominion over the next America's Cup race. It's 
as if the Green Bay Packers were rewarded with 
not just the Vince Lombardi Trophy but also the NFL. Or if the San 
Francisco Giants were now in charge of baseball, and not just the 
Major Leagues but the Japanese and Cuban leagues, too. The team 
that takes the cup gets nearly complete control over the race, the 
only caveat being that an official “challenger of record" must agree 
to the final rules. No wonder the world's richest men have always 
been so keen on the contest. 

The last cup, in 2010, was a highly contentious battle between 
Oracle Racing, bankrolled by Oracle CEO Larry Ellison, and Alin- 
ghi, the alter ego of the Italian-born Swiss billion¬ 
aire Ernesto Bertarelli. It marked what may be the 
nadir of the sport: Alinghi, who won the previous cup, 
attempted to radically change the rules by using a sham 
challenger of record. Ellison's organization sued and 
won, becoming the official challenger, but as a result 
the match reverted to the anything-goes rules of the 
19th century. Alinghi spared no expense on a specially 
designed high-speed catamaran. Oracle spared < 
less expense, devising a paradigm-breaking trin 
with a wing for a sail. Oracle won. 







The new America's Cup boats are so fast and nimble that they almost want 
to flip. Oracle’s Russell Coutts takes a header in San Francisco Bay. 



Wing-sail technology carried the day, but the acrimony over the 
rules seriously tarnished the potential value of Ellison's prize. Old- 
line sailors tsk-tsked about the abandonment of the traditional 
single-hull yacht design. Never before had there been two crass- 
looking multihulls competing for the America's Cup. And Ellison's 
wing? For traditionalists, it was downright offensive. But even 
worse for Ellison, the masses—especially the young—tuned out 
the competition entirely, turned off by the endless lawsuits and 
massive egos. Facing this reality, Ellison did what any success¬ 
ful businessperson would do after acquiring an underperforming 
asset: He ordered a shake-up. Instead of bringing back the design 
rules that had governed the sport for 15 years, Ellison decided to 
completely reinvent the race. The next America's Cup will, as Oracle 
Racing's CEO Russell Coutts puts it, "meet the expectations of the 
Facebook generation, not the Flintstone generation." 

America's Cup 2.0 is still two years away, but the beta is already 
here: the America's Cup World Series. Featuring everyone from 
////////////////////////^^^^ 

adam fisher (adamcfisher@gmail.com) will be covering the 
America's Cup for wired until the final event in 2013. 


Oracle Racing to Team Korea, the series is a preseason road show, 
a tour of racing events meant to build public awareness of the main 
America's Cup event, which will be held in San Francisco in Septem¬ 
ber 2013. Ellison's new cup has two points of distinction. For start¬ 
ers, the rules will be fair. Teams will sail the same basic boat, which 
means the America's Cup events will measure the skill of the racers, 
not their lawyers. The second distinction is the radical new design 
formula: ultralight, ultraquick, wing-powered catamarans. Ellison 
is gambling on untested technology—one that will be world-record¬ 
setting fast, very hard to sail, and completely unforgiving of mistakes. 

In their final build, these boats will be 72 feet long and carry a 
crew of 11. But before that can happen, racers need to learn how to 
sail ultralight, ultraquick, wing-powered catamarans. Right now, 
that's a challenge for even the world's most experienced sailors. 
So, for the World Series, the competition will race the scaled-down 
AC45—the boat I clung to for dear life in New Zealand. 

The AC45s carry five sailors and are capable of reaching speeds of 
up to 40 mph. All are made by the same boat fabricator in New Zea¬ 
land. Their mix of speed and agility, their skittishness, and a blue-sky 
design that no one's ever raced before mean that spectacular crashes 












and capsizes aren't just likely, they're 
inescapable. Ellison's America's Cup 
will turn sailing into an extreme sport. 

it’s a silicon valley cliche that every 
bold idea must start life hidden away in 
someone's garage, and the new Amer¬ 
ica's Cup is no exception. In this case, 
yacht makers, event officials, and racers 
are holed up in a complex of boat sheds 
in Auckland's Viaduct Harbor. Upstairs 
in one building is a loft strewn with fold¬ 
ing tables, chairs, and cat-5 networking 
cable—squint and it's a startup. It's here that officials are trying to 
sort out everything from how races will be run to how they might 
be televised. All of it is given careful thought with an eye to bring¬ 
ing back audiences. A memo is going around: Yachts will no lon¬ 
ger be referred to as “yachts”; instead, they are “boats.” Similarly, 
“protocol” is “rules,” “syndicates” are “teams,” and “sailors” are 
henceforth “athletes.” Another missive lays out the alphabet soup 
of overlapping authorities. The America's Cup Event Authority is 
in charge of marketing the event, while another organization— 
America's Cup Race Management—runs it. Ellison established 
both organizations, but they are nominally independent of him and 


ine the 70-foot 
wing of an AC45. 

2 /A bolt of one of 
the several types of 
carbon fiber used to 
build the boats. 

3/ The 45-foot hulls 
of an AC45, almost 
fully assembled. 

4 / A computer-con- 
trolled mill turns 
CAD files into pre¬ 
cision molds for 
carbon-fiber parts. 


make their decisions based on what's best for the cup. In a surpris¬ 
ingly self-aware and forward-looking move, Ellison has created an 
infrastructure that he hopes will last—something that can weather 
the loss of any one billionaire patron. 

As for the boats themselves, the brief that came down from 
Ellison was to “make it exciting to sail, exciting to watch,” says 
Ian Burns, Oracle Racing's team coordinator who was one of the 
leaders on the AC45 design team. Ellison wanted a new class of 
boat, one that sacrificed everything for speed. To a mechanical 
engineer like Burns, speed “is a simple equation,” he says. “It's 
the amount of horsepower you've got divided by the amount of 
drag you have to fight.” 

Burns started with horsepower: the design of the mainsail. From a 
physics perspective, in terms of how much lift—and thus power—a 
sail can create, there's no real question. Wings beat soft sails, with¬ 
out a doubt. “A traditional sail will always have that droopy cate¬ 
nary shape,” Burns says, “but you can have any shape you want in 
a wing.” It turns out the shape you want is an elongated teardrop, 
thick and rounded headed into the wind with a trailing edge that 
tapers into a thin wedge. “With a traditional sail, the maximum lift 
coefficient you can generate is around 1.2, but these wings,” Burns 
says, gesturing toward an AC45 floating in the harbor, “can get coef¬ 
ficients up to 2 or more.” With the AC72s the coefficient could go up 
to 4 or 5. Wing-sails are simply more powerful. 
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Furthermore, a wing requires much less boat. 
To hold a soft sail in shape, you have to pull it tight 
from the lower corner using a rope called a main- 
sheet. “And that takes an astronomically high 
amount of tension,” Burns explains. For example, 
USA-17, the boat that won Ellison the last Ameri¬ 
ca's Cup, was fitted with both a soft mainsail and 
a wing-sail. The mainsheet tension needed to con¬ 
trol the shape of the soft sail was on the order of 
20 tons. “That's about the weight of 10 Chevy Sub¬ 
urbans hanging nose-to-tail off the back of the 
thing,'' Burns exclaims. To support this load, the 
boat has to be fairly burly. The rigid wing-sail, on 
the other hand, holds its own shape and thus exerts 
much less of a load on the boat itself. As a result, 
the craft doesn't need to be nearly as substantial. 

Oracle's second major design decision, after 
choosing a wing over a soft sail, was to choose 
between a multihull (catamaran or trimaran) or 
traditional monohull (the kind of boat conjured 
up by the word yacht). But after the load calcula¬ 
tions were done, the AC45's catamaran configura¬ 
tion was cast in carbon, so to speak. Compared to 
monohulls, “multihulls, almost by definition, weigh 
less,'' Burns says, and therefore generate “less drag 
when pushed through the water.'' Every design cue 
goes back to that fundamental calculus of speed: 
power over drag. “Multihulls are almost always 
more powerful, faster, more extreme,'' he says. 

They are not easy to control, however. Actually 
sailing one of the new America's Cup boats is a feat 
akin to having a crew of daredevil wing-walkers fly 
an aerobatic plane from outside the fuselage using 
a system of ropes that thread into the cockpit and are tied to all the 
essential controls: the throttle, the foot pedals, the yoke. Things go 
wrong all the time—lines jam, tangle, get loose—but it makes for 
an exciting spectacle. 

The trick of sailing an extreme machine like the AC45 is to keep 
all the powerful forces that act on it in proper balance. Take a wave 
the wrong way and the AC45 will respond by burying its nose in 
the chop. That's like slamming on the 
brakes—the drag on the boat skyrock¬ 
ets when the hulls are forced to plow 
deep furrows into the water. This can 
cause the wing to simply outrun the 
craft, flipping it. “When we designed 
the boat we had visions of capsizings 
where the whole wing detonates,'' 

Burns says. “We imagined nothing left 
except a couple of hulls and a cross¬ 
beam or two.'' 

The AC45 has a power-to-weight 
ratio 3.2 times greater than the old 
monohull designs. Not only that, the 
acceleration and handling character- 

ian burns The team 

istics of a wing-sailed catamaran are coordinator. Helped 

completely different from those of a design the AC45. 



monohull with soft sails. Here, in the choppy waters off Auckland, 
the most skilled and experienced sailors on the planet are learn¬ 
ing the basics of boat handling all over again, attempting to deal 
with a radically overpowered machine that almost wants to flip. 

By the time I arrive in New Zealand in May, pretty much all the 
teams on the water have rolled their AC45 at least once. “It's actu¬ 
ally been a pleasant surprise,'' Burns says. “To date, there's been 
very little damage—we haven't had a catastrophic capsize, touch 
wood.'' The AC45 is so light and has so little inertia that in a cap¬ 
size it tends to lose nearly all its speed just before the wing slaps 
down on the surface of the water. It's a much less destructive fall 
than the reverse situation, an upside-down skid, where the sail 
stops the forward motion of the boat by digging under the waves. 

“That wasn't necessarily good design,'' Burns adds, “so much 
as a lucky break.'' 

burnsandtheteam designed the boats, but it's Tim Smyth's j ob 
to get them made. A tall, affable Kiwi, he and his business partner, 
Mark Turner, are in charge of boatbuilding for Oracle Racing. Their 
team built the largest wing-sail ever made—for USA -17— and is now 
working on the dozen or so AC45s that have been ordered by race 
teams from around the world. Smyth's workshop-factory is in the 
village of Warkworth, 45 minutes north of Auckland, in the cavern¬ 
ous hulk of a former printing plant. “During the last America's Cup 
I was trying to keep wing-making a secret because it was a big leg 
up,'' Smyth says. But now that Ellison holds the cup and everyone 
is using the same design, he adds, “we show all the teams how it's 
done.'' Conceptually, laying carbon fiber is no different than laying 
fiberglass. There's epoxy resin, a catalyst to activate it, and then the 
material itself—in this case, carbon fibers rather than glass fibers. 
Yet there is an art to it. 

The process starts inside a walk-in freezer. The temperature is 
arctic, and the lone lightbulb is not strong enough to illuminate 
the far corners of the long, low-ceilinged room. Industrial racks 
lined up like a regiment of soldiers hold bolt after bolt of sticky 
black fabric. “We are vertically integrated,'' Smyth says. “Nothing 
bigger than a drum or a roll comes through the door.'' A couple of 
months later, out goes an AC45. 

The rolls are sheets of carbon fiber in a nearly raw form. Unspooled, 
a bolt of carbon looks like something you might find on the floor of 


Larry Ellison’s plan for overhauling the America’s Cup— 
and winning it—hinges on his team of sailing superstars. 







tim smyth The master 
boatbuilder. A whiz with 
carbon fiber. 


RUSSELLcoutts The 

veteran skipper. CEO 
of Oracle Racing. 


JIMMY SPITHILLThe 

prodigy. Youngest skip¬ 
per ever to win the cup. 
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a barbershop—if every hair were combed across a paper backing 
and hair-sprayed into place so that they all lay in the same direc¬ 
tion. The sticky “hair spray” is actually the slow-acting epoxy resin 
impregnated into the carbon. The freezer retards the catalyst. Once 
the rolls are pulled out of cold storage, however, theyTl go stale in 
about four weeks. 

Some of the fiber goes into making large standardized panels. 
The carbon-fiber sheets are unrolled and hand-laid on big cut¬ 
ting tables in a chilly, temperature-controlled, and positively 
pressurized clean room. Care is taken to arrange the layers so 
that fibers cross north-south, east-west, and at every compass 
point in between. Then a high tech honeycomb material called 
Nomex (a relative of Kevlar) is laid on top of the carbon fiber, and 
another layer of crisscrossed carbon fiber is laid on top of that. 
The Nomex-and-carbon-fiber sandwich is then bagged under 
vacuum pressure, loaded onto baking racks, and rolled into a hot 
oven the size of a small garage. At 185 degrees, the epoxy begins 
to flow, catalyze, cure, and finally set. The result looks like a cross 
between obsidian and cardboard, feels like a superlight plastic, 
and performs like steel. Smyth calls it, with a bit of wry disdain, 
“black aluminum.” Boeing uses a lot of “black aluminum” in its 
new 787 Dreamliner. A Nomex-carbon panel makes a fine stand- 
in for plain old plate metal. 

But to Smyth, this so-called black aluminum is actually a waste 
of carbon's potential. “To fully utilize composites you need to take 
a more bioengineered approach,” he says. “You can contour car¬ 
bon to make all the fibers follow the load paths—that's where the 
skill comes in.” To do this, carbon fiber has to be carefully draped 
in layers over molds that will give it a final shape. It's the difference 
between turning the stuff into a stand-in for metal, which then has 
to be cut to shape, and turning the sheets of carbon fiber directly 
into the thing itself. The art is in laying the carbon fiber thick where 
it needs to be and thin where it doesn't. It's a very human, artisanal 
process at the heart of a factory filled with machine tools, water- 


AC45..K. AC72 


The AC45 is essentially 
a practice boat for 
the main craft—the big¬ 
ger, faster, even 
less-forgiving AC72. 
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and laser-jet cutters, milling machines, and computers. Doing it well 
requires an uncanny understanding of the forces that stress each 
part. Carbon is brittle if the fibers are not oriented in the direction 
of force, so the contouring process is actually more akin to weaving 
or felting than traditional shop work. “There is a lot of tailoring,” 
Smyth says, observing that parts made in this manner tend to look 
more organic than machined. 

Smyth walks me over to a line of rough plywood cradles holding 
a glossy, super-elongated basin, pointed at one end and open at the 
other. A few burly young men are bent over it, sanding down some 
imperfection. At first I mistake the object for the outer hull of an 
extreme racing shell, as it could easily fit a team of oarsmen seated 
in a line. I couldn't be more wrong: It's the leading edge of an AC45 
mast. Functionally, the carbon half-tube does double duty as both 
the front of the wing and its main structural component. “It's actu¬ 
ally quite a cunning piece,” Smyth says, directing me to look inside. 

I see that its curve is only a few layers of carbon fiber thick and 
almost translucent. That membrane is reinforced by long, thick 
stringers of “uni”—hundreds of bundles of unidirectional carbon 
fiber—that run down the middle and both edges. Precision-cut bulk¬ 
heads of “black aluminum” sheeting reinforce the mast and build 
out the framework that defines the rest of the wing. 

as the austral winter approaches, the weather in Auckland 
turns ugly. The chop in the gulf roils, egged on by a gusty, confused 
wind that blows up to 30 mph. Just before noon, a sputtering rain 
starts to fall. Though the first race of the World Series is less than 
four months away, only four of the 10 teams competing—Arte¬ 
mis Racing, Emirates Team New Zealand, and Oracle—have their 
AC45s. (Oracle actually has two teams and two AC45s, called Ora¬ 
cle Black and Oracle White. Such are the advantages of being the 
cup's defender.) America's Cup Race Management has a lot to fig¬ 
ure out, too: Which course designs will make for the most exciting 
tournaments? Will the newfangled race-management software 
work? And what about that umpire-on-a-Jet Ski idea? It's time 
to get on the water. 

The embryonic fleet of five— Artemis, New Zealand, Oracle 
Black, Oracle White, and the Race Management boat—makes its 
way from Viaduct Harbor to the Hauraki Gulf for its first-ever 
day of race testing. Little things start to go wrong almost imme¬ 
diately. The radio transmissions of the two mounted umpires 
cannot be heard over the engine noise of their Jet Skis. Someone 
on the Oracle team sits on his boat's race computer and causes 
it to go haywire. A downwind course marker blows loose. The 
custom-built course management system, which tracks every 
mark and race boat via GPS, crashes—repeatedly. But Andy 
Hindley, Race Management's chief operating officer, just shrugs, 
smiles, and says, “That's why we're testing, to work the bugs out.” 
Hindley is happy because the AC45s themselves are sailing fast 
and furious. What they lack in monohull majesty they more than 
make up for with speed and lots of overtaking action. It's the 
new league's first scrimmage, and the competition is intense. 
Not surprisingly, given their experience, the Oracle teams are 
schooling the rest—winning, winning, winning—until the last 
race of the day, when everything that can go wrong, does. 

The final race starts like the others. A call comes in to Ora¬ 
cle White's UHF radio, which John Kostecki keeps strapped to 




























BUILT FOR SPEED 


his chest. "Five minutes to start,” he announces from where he 
stands in the middle of the catamaran. The rest of the crew syn¬ 
chronize their watches while Kostecki bounces across the netting 
to consult with skipper Spithill. It's a standard windward-leeward 
course, which runs upwind to a turnaround point and then back 
down. They decide on a tricky gambit called a port start, which is 
the sailing equivalent of zigging when everyone else zags. Start¬ 
ing on a port tack means sacrificing the right-of-way advantage: 
One of the most basic rules of sailing is that boats on a port tack 
must give way to boats on a starboard tack. It’s a close cousin of 
the rule that says if two cars arrive simultaneously at a stop sign, 
the driver on the right gets to go first. Starting port means you will 
likely begin in last place but have a clear lane after that. In a sailing 
race, starting position is not assigned; you're expected to jockey 
for position in the "prestart” with the goal of crossing the line at 
full speed just as the official completes the countdown—and not 
a second before. "Five... four... three...” his words come in loud 
and clear over the radio. 

The three boats on starboard tack —Oracle Black, Artemis, and 
New Zealand— have all been picking up speed and are heading 
straight for the gap between the two buoys that mark the start¬ 
ing line. Oracle White and the Race Management boat are charg¬ 
ing from the opposite direction. Because they're on a port tack, 
they must steer behind the other boats, but the Race Manage¬ 
ment team edges too close to one of the starboard tacking boats 
and has to lift its port hull out of the water to avoid crashing into 
the back of it. It's an impressive trick, a sideways-wheelie wor¬ 
thy of Herbie the Love Bug, but after setting back down on both 
hulls, the boat starts skittering out of control and threatens to 
knock into Oracle White. 

"Watch out for ACRM,” Kostecki calls to Spithill, who's manning 
the helm. "These guys are going to capsize!” 

The Race Management boat manages to stay upright, but just 
barely. It has lost so much speed and position that it drops out of 
the race before the contest even technically begins. When the race 
official calls "Start!” it's New Zealand off the line first, followed by 
the two other boats on starboard tack, Oracle Black and Artemis. 
Oracle White is last, but now that Race Management has ditched, 
it has the right side of the field to itself. 

New Zealand’s lead lasts only a few seconds before it, too, starts 


The new design for the America’s Cup boat boils 
down to a rigid wing, two minimalist hulls, and 
not much else. Hard wings are more efficient than 
soft sails of the same size, and the barely there 
hulls are made from ultralight carbon fiber. 


gyrating out of control. Spithill, squinting through the dripping 
fog, notices it first: "Now look!” he says to Kostecki." New Zealand 
hooked the starting pin.” Sure enough, squeezed at the gate by 
Oracle Black and Artemis, New Zealand cut it too close and caught 


1 /The wing on 
the AC45 is 
longerthanthe 
one on a Boeing 
727 but weighs 
scarcely more 
than a mastand 
sail of similar 
size. Its carbon- 
fiber skeleton 
supports a 
transparent 
plastic skin. 


2 /The twin 
hullstaper at 
the top—mak- 
ingthem lookas 
though they’re 
upside down. 
This upper knife 
edge helps 
the craft pop 
back up if 
the bow gets 
submerged. 


3/ The wing is 
controlled by 
three lines. One 
positionsthe 
wing, another 
fine-tunes its 
camber (the 
angle inthe 
wing surface), 
andthethird 
regulates the 
amount of 
twist from top 
to bottom. 


4/ Every boat 
has a GPS- 
enabled hom¬ 
ing beaconthat 
broadcasts 
its position 
so accurately, 
fouls can be 
called by the 
race computer 
instead of a 
human official. 


5/ The wing 
gets all the ink, 
but the AC45 
has soft sails, 
too. One, called 
a jib, is used 
to go upwind. 
Another, called 
a code zero, is 
much bigger 
and is hoisted 
only for down¬ 
wind runs. 


its port rudder on the marker buoy's 
anchor line. Flopping like a fish on a 
hook, the boat manages to stay up, 
but it takes so long to unhook that the 
team decides to drop out of the race. 

Artemis is still in it, but for all 
intents and purposes there are only 
two boats that matter now: It's Oracle 
versus Oracle, Black versus White, 
and it's personal. Black is piloted 
by 49-year-old Russell Coutts, 1984 
Olympic gold medalist in sailing, 
Oracle | continued on page iso 
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PARTIALLY 
RELEASED 
You can purchase 
bits and pieces 
of it legally. 


BOOTLEG 

Not available 
in stores, but illicit 
copies can be 
found online. 


EXTREMELY 
The few surviving 
copies sell 
for ludicrous 
amounts. 


FORGET IT 
It exists... in some 
form. Some¬ 
where. But good 
luck finding it. 


UTTERLY 

VANISHED 

As far as we 
know, no 
copies exist. 


DELETED DOCTOR WHO 

D Doctor Who has been running since 1963, and it's something of a national treasure in the 
UK. But it wasn’t always so cherished—more than a third of the episodes, 132 hours’ worth, 
were thoughtlessly exterminated by BBC apparatchiks. Most of the early episodes were shot 
on 2-inch, 405-line black-and-white videotape, but the bulk of seasons one through eight 
were systematically "wiped,” or erased, to make room in storage. "It was just another TV 
show to them,” says Whovian historian Richard Molesworth. 

"There was no inherent worth in it.” *1 But it turns out that 
you don’t need a time-traveling Tardis to glimpse some of 
these deleted classics: The BBC sold video-to-film transfers 
of early seasons to foreign markets, and those 16-mm reels 
have turned up in places like Nigeria, Cyprus, and Hong Kong. 

"In the ’80s, two or three episodes would be found a year,” 

Molesworth says. "But only two episodes have been found 
in the past 10 to 15 years.” Any celluloid still out there is in 
risk of deteriorating. <1 Fans are now reconstructing episodes 
using surviving audio tracks and photos that people snapped 
of their telly screens. They’re spiced up with surviving film 
clips that Australian censors once snipped for being too racy. 


WHO 

HUNTING 

777TOTAL EPISODES 


108 Erased, 
unrecovered 

209 Erased,- 
but film 
copies have 
been found 

460 Never - 
lost in the 
first place 


□□ 

□□ 

□□ 

□□ 






















The definitive 
guide to pop 
culture’s buried 
treasure. 

The pilot episode of Star Trek. Prince’s 
Block Album. The original edit of 
Blade Runner. Many formerly hard-to- 
find items are just a click away on 
Amazon.com, iTunes, and Netflix. But 
the truth is that, even in this age of 
expanded rereleases and DVD extras, 
certain cultural artifacts still exist 
only as rumor, nigh impossible to track 
down. And that makes the idea of 
getting your hands on these curiosi¬ 
ties, camp classics, and coulda-beens 
all the more intoxicating. Join us on 
a tour of the vault of lost artifacts— 
and if you have access to anything on 
the wanted list, ping us, huh? 




"I wanna see all the Eric 
Stoltz Back to the 
Future footage. All of it/ 7 

—J.J. ABRAMS, CREATOR OF ALIAS; COCREATOR OF LOST 


KING KONG 
APPEARS 
IN EDO, 1938 

A Japanese 
monster 
film that 
predated 
Godzilla by 
16 years- 
gone. 


STALKER (ORIGINAL 
VERSION), 1978 
Andrei Tar¬ 
kovsky had to 
reshoot this 
entire sci-fi 
feature-months’ 
worth of work- 
due to errors in 
film developing. 


Q Eric Stoltz was originally cast as Marty McFly 
in the 1985 flick, but he got the ax after five weeks 
of filming. A few clips of him are on a recent DVD 
rerelease, showing that his McFly was much edgier than 
Michael J. Fox’s (and that he stole his outfit from 
the Flock of Seagulls keytarist). Most of the footage 
remains unseen—in our universe. In the alternate 
universe Abrams created for Fringe , a theater marquee 
reads BACK TO THE FUTURE STARRING ERIC STOLTZ. 


MIA 

MOVIES 


THE MOUNTAIN 
EAGLE, 1926 
There are no 
known copies 
of Alfred 
Hitchcock’s 
second fea¬ 
ture, a 
thriller set 
in Kentucky. 


LONDON AFTER 
MIDNIGHT, 1927 
The last print 
of this horror 
flick, featur¬ 
ing a distinc¬ 
tive Lon Chaney 
makeup job, was 
destroyed in an 
MGM vault fire. 


THE MYSTERIOUS 
ISLAND,“\929 
This Jules 
Verne adapta¬ 
tion was 
shot in color. 
The only full 
versions left 
are black-and- 
white copies. 
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Stanley 

Kubrick's 

Missing 

Footage 

The director made only 16 films 
in his brilliant 50-year career, 
but his trimmed scenes and 
abandoned projects inspire more 
interest than the major works 
of some other directors. 


Q The movie 

was originally supposed to end 
with an epic 11-minute pie fight 
in the US war room. The scene was 
filmed, but according to screen¬ 
writer Terry Southern, the actors 
didn’t grasp that the tone was 
supposed to be grim as well as 
absurd. “The prevailing atmo¬ 
sphere, as it came across on the 
film, might best be described as 
bacchanalian,” he wrote. 


2001:A SPACE ODYSSEY 1968 


The director trimmed nearly 20 
minutes after the film’s New York 


DKILLIAIN I LT 

CRUMMY POP SONGS 

D Ishtar, the notorious 1987 flop starring Warren 
Beatty and Dustin Hoffman as bumbling songwriters, 
had one undeniably redeeming feature. The tunes 
sprinkled throughout the picture—“Portable Picnic,” 

“Wardrobe of Love,” “That a Lawnmower Can Do All 
That*are a daffy delight. *1 Consummate pop crafts¬ 
man Paul Williams wrote most of them, and he made sure they sounded 
competent for the first couple of bars. Then they hit a brick wall. For instance: 
"Telling the truth can be dangerous business. / Honest and popular don't 
go hand in hand. / If you admit you can play the accordion / No one will 
hire you in a rock-and-roll band." *1 A soundtrack album was promised in 
the closing credits, but release was canceled after the movie did a face- 
plant. “If I live to be 100, maybe the world will embrace it," Williams says. 


premiere. We know that one of 
the cuts eliminated a sequence 
in the pod. Some claim that other 
trims depicted astronauts jog¬ 
ging and searching for a replace¬ 
ment antenna part. Warner Bros, has 
no plans to release the footage. 


NAPOLEON 


_| In 1971, Kubrick 

wrote that this sweeping epic 
about the French emperor was 
going to be “the best movie ever 
made.” It ended up being the 
best movie never made. He spent 
years researching it, amassing 
more than 18,000 documents 
and books. It would have traced 
the rise and fall of Napoleon, 
touching on his conquests-sexual 
and military. The studio nixed 
the project when it became, well, 
a sweeping epic money suck. 



MUSICAL 

MISTAKES 


What are commercials 
but 30-second music 
videos? Many artists 
have recorded jingles, 
never suspecting 
that they’d live forever 
on YouTube. Here’s 
a sampling, complete 
with choice lyrics. 













The Best Biopic You’ve Never Seen 



[$j Many people know the 1989 TV movie The Karen Carpenter Story, in which the pop 
singer was portrayed by soap actress Cynthia Gibb. Not many know Todd Haynes’ 
superior 1987 film, Superstar: The Karen Carpenter Story, which starred a Barbie doll. 
The movie chronicled the Carpenters’ 1970s heyday, Karen’s conflicts with her brother, 
Richard (played by a Ken doll, of course), and her death from complications of anorexia. 
“There’s an expectation that it’s going to be a send-up,” says Merrill Gruver, who voiced 
Karen’s role. “The fact that it’s actually serious is surprising and therefore more effec¬ 
tive.” Haynes whittled down the limbs of the Karen doll as the movie progressed, vividly 
showing the effects of anorexia (and presaging a public debate on Barbie and body 
image). Superstar played briefly before it was pulled because of cease-and-desist let¬ 
ters from the Carpenters’ publisher, label, and estate; 

Haynes used the duo’s music liberally without permis¬ 
sion. Mattel never sued but sent an ominous letter 
listing patents for Barbie and her skinny body parts. 


WHAT WOULD YOU LIKE TO GET YOUR HANDS ON? 


// 


I want the first test pressing 
of Michael Jackson's Thriller." 

—A-TRAK, DJ AND HALF OF HOUSE DUO DUCK SAUCE 



THE ROLLING STONES 
FOR RICE KRISPIES 

"Wake up in the morning 
/ There's a snap around 
the place. / Wake up 
in the morning / There's 
a crackle in your face." 

ENNIO MORRICONE 
FOR RENAULT 
18 DIESEL 

Instrumental (Director: 
Sergio Leone) 




WEEN FOR 
PIZZA HUT 
"INSIDER" PIZZA 

"Where'd da cheese go? 
I dunno." (Commissioned 
but never aired) 

CHRIS BROWN FOR 
DOUBLEMINT GUM 

"Refreshing delightment/ 
It's the right mint!" (Aired 
but pulled after Brown's 
arrest on a domestic vio¬ 
lence charge) 


Q Thriller was originally too long to fit 
on an LP, but producers literally squeezed 
the tracks onto the vinyl, cramming the 
grooves together and thereby surrender¬ 
ing some audio quality. “The story goes 
that when they received the f irst test press¬ 
ing, it sounded so bad that Michael left 
the room crying,”A-Trak says. Thriller was 
ultimately trimmed and repressed before 
release. But sound quality be damned— 
if a copy still exists, any DJ would give their 
right hand to hear it. • 


ICECUBE FOR ST. IDES 
MALT LIQUOR 

"Get your girl in the 
mood quicker/ Getyour 
Jimmy thicker / With St. 
Ides Malt Liquor." (Pulled 
because of an uncleared 
sample) 

THE TURTLES FOR 
PEPSI "Taste that beats 
the others cold, Pepsi 
pours it on. / Ba ba ba ba 
ba-ba-baaaaaa." 




RAY CHARLES AND 
ARETHA FRANKLIN 
FOR COCA-COLA 

RAY: Let me fill you in on 
how I can make your 
worries fly. ARETHA: Well, 
dig it, let's talk it over, 
have a Coca-Cola, I'll be 
glad to let you try. 

GARY NUMAN 

FOR 7UP "Make it sharp 
and make it clean. / A 
new oil in your machine." 
(Unreleased) 




























Locked Up at 
Lucasfilm 

The marketing geniuses behind Star Wars 
have repackaged, restored, and rereleased 
every scrap of material related to the 
franchise. Well, almost every scrap... 


■ 


GONE GAMES 

Illicit copies of almost every game 
ever released (as well as many 
prototypes) are available online. 
But a few are missing from the 
great file-sharing network in the sky. 


Q PONG, 1972 Many 
versions are out there 
on the web, but the true 
original won't run on 
emulation software. It 
wasn't coded—it was 
wired together. 

B SKOROKHOD (date 
unknown) Like many 
Soviet arcade games— 
Repka, Vozdushniy Bo/, 
Zimnyaya Okhota— this 
title is playable only if you 
find a vintage machine 
and insert 15 kopecks. 
We blame glasnost! 

B DACTYL 

NIGHTMARE, 1991 You 

can't truly experience this 
shooter unless you don 
- a head-mounted stereo¬ 
scopic display. Remem¬ 
ber when virtual reality 
was the future of gam¬ 
ing? (Read all about it in 
wired issue 1.6!) 


□ DUELIN’FIREMEN, 
1994 This title never 
appeared on the ill- 
fated 3 DO console, but 
bizarre filmed interludes 
have leaked. They fea¬ 
ture Timothy Leary, Rudy 
Ray Moore, Tony Hawk, 
and Japanese noise- 
rockers the Boredoms. 

B UNITY, 2003-2004 

Eccentric dev Jeff Minter's 
trippy shooter for Nin¬ 
tendo's GameCube van¬ 
ished without a trace. 




B STARCRAFT: -' 

GHOST, 2001-2006 An 

action-oriented console 
spinoff of the beloved PC 
strategy franchise. There 
were playable demos, 
but it was never released. 


Original Emp/re 


Strikes Back script 


SES Leigh 
Brackett (Rio 
Bravo, The Big 
Sleep ) wrote 
the first draft. 
It has no fro¬ 
zen Han Solo and 
no “I am your 
father.” But 
it does have 
more ice mon¬ 
sters, plus a 
tender scene 
with Darth Vader 
feeding his 
(creepy) pets. 


WHAT WOULD YOU LIKE TO 
GET YOUR HANDS ON? 


Star Wars 


Holiday Special, 1978 


An hour-long TV 
show was padded 
to two hours to 
sell more ads. 
Highlights: the 
introduction 
of Boba Fett, 
an alien cooking 
show, and Dynas¬ 
ty's Diahann 
Carroll enticing 
Chewbacca’s dad 
to “experience” 
her in virtual 
reality. You 
can’t unsee it. 


"I'd really 
like to see 
The Day 
the Clown 
Cried 


— PATTON OSWALT, COMEDIAN/ 
WRITER/ACTOR 


Q Connoisseurs of bad cinema 
have been clamoring to see this 
film, directed by Jerry Lewis, 
since it was shelved in the early 
1970s.^The reason for its noto¬ 
riety: It’s about a clown who leads 
children into the gas chambers 
at Auschwitz. Lewis lost 40 
poundsto play Helmut Doork, a washed-up Nazi collabora¬ 
tor, and he rewrote it heavily to emphasize the humor. *1 One 
of the scriptwriters, Joan O’Brien, has called it “a disaster.” 
Comedian Harry Shearer, one of the few people to see the 
film, has said it’s “so drastically wrong, its pathos and its 
comedy are so wildly misplaced, that you could not, in your 
fantasy of what it might be like, improve on what it really 
is.” *1 The website for the Jerry Lewis museum states that it 
is “suspended in the abyss of international litigation” but 
that the actor “hopes to someday complete the film, which 
remains to this day a significant expression of cinematic art.” 


BEFORE THEY 
WERE FAMOUS 


E ; Steel Mill, 
circa 1970 

Bruce Springsteen 
led this bluesy hard- 
rock band, which 
never recorded an 
album. Some con¬ 
cert audio survives. 


B Duran Duran: 
The First Four 
Years of the 
Fab Five, 1984 

Neil Gaiman 
banged out a book- 
length band bio 
to pay rent and 
buy his first electric 
typewriter. Copies 
now sell for hun¬ 
dreds of dollars. 


























Rocket-firin 


Boba Fett, 1979 


The initial ver¬ 
sion of this 
action figure 
launched a plas¬ 
tic projectile 
from its back¬ 
pack. But fear¬ 
ing lawsuits, toy 
company Kenner 
stuck the rocket 
in place before 
shipping the toy 
to stores. Origi¬ 
nals have sold at 
auction for more 
than 10 grand. 


Lucas helped 
fund this gor¬ 
geous 25-minute 
medieval flick 
directed by 
Star Wars set 
decorator Roger 
Christian. 

It screened 
in Europe and 
Australia as 
the short before 
The Empire 
Strikes Back, 
and it influenced 
fantasy fare 
like Excalibur. 




TWO-BIT 

FLICK 


Hi The 1994 film version of The Fantastic 
Four has never been released, probably 
by design. The producer, Constantin Film, 
was in jeopardy of losing the rights to 
the comic book franchise unless it exer¬ 
cised its option and made a movie. It 
wasn't prepared to mount a blockbuster, 
so instead it brought in producer Roger 
Corman, who cranked out a film for around 
$1.5 million. *1 The low-budget nature 
of the project is clear from the first frame: 
Special effects are not special, and the 
Thing looks more like a pineapple than 
a monster with rocklike skin. And then 
there's Mister Fantastic's elastic limbs. 
“It was little more than a mannequin 
arm with a piston attached to it," says 
Alex Hyde-White, who portrayed the 
character. «1 Heartbreakingly, none of the 
actors knew that the film was only 
meant to fulfill a contractual obligation. 

“I thought it could help me break through 
as a dramatic action star," Hyde-White 
says. Jay Underwood, who played the 
Human Torch, remembers that the pic¬ 
ture generated some buzz during produc¬ 
tion. “Magazines were already wanting 
interviews," he says wistfully. He's now a 
pastor at a Baptist church in Northern 



E My Best 
Friend’s 
Birthday, 1987 

Quentin Tarantino's 
first movie, a black- 
and-white comedy. 
Roughly half of it was 
destroyed in a fire 
at the processing lab. 
A monologue about 
Elvis was later recy¬ 
cled in True Romance. 


2 Depressed 
Roomies, 1995 

Charlie Kaufman 
scripted the pilot for 
a black comedy 
about two sad-sack 
roommates, a check¬ 
out girl, and their 
neighbor with a 
wooden leg. Copies 
of the script are float¬ 
ing around the web. 


California. *1 The movie has become a Plan 
9 From Outer Space for comic book geeks, 
and bootlegs are often screened at con¬ 
ventions. Meanwhile, Constantin 


Q Sick in the 
Head, 1999 

Judd Apatow cocre¬ 
ated this sitcom, for 
which only a pilot was 
filmed. "Came out 
great. Not ordered," 
he recently tweeted. 

It starred David Krum- 
holtzasa shrink 
and Amy Poehleras 
a suicidal patient. 


Film held on to the rights, and 
its big-budget 2005 Fantastic 
Four film grossed $330 million. 


AUTHORS: Erin Biba, David 
Downs, Gavin Edwards, Chris 
Kohler, Mike Ryan, Eric Steuer 

ILLUSTRATIONS: Goni Montes 



























SHOW OF FORCE 



Earlier this year, 
50,000 military officers 
and arms dealers 
descended on 
Abu Dhabi forthe 
International 
Defence Exhibition 
and Conference. 

Some are allies, 
others mortal enemies 
(India, say hello to 
Pakistan). But here 
they meet and 
mingle,shopping 
for missile systems, 
assault rifles, and 
attack helicopters. 


Photographs by Julian Roder 

Text by Noah Shachtman 













Live Demonstration Area 

CONVENTION CENTER GRANDSTAND While these attack helicopters fly 

_ information overhead, tanks rumble 

through the streets and commando 

teams launch assaults on encampments. The display of military might is 
essentially a sales pitch by the UAE, choreographed to mark the start of 
the International Defence Exhibition and Conference, or IDEX, the Middle 
East’s largest arms fair. The goal is to impress the 50,000 military officers, 
arms dealers, and government representatives from more than 100 nations 
who are gathered here in Abu Dhabi to shop for the latest weapons, tanks, 
rockets, and other killer gizmos. The display can be witnessed comfortably 
from the grandstands, which are set up to allow professional media crews 
to capture all the action. 















IDEX is packed with sensitive military gear, like 
these glide bombs and air-to-air missiles. But 
photographers are allowed to shoot just about 
anything atthe show—anything, that is, except 
members of the UAE royal family. Here, however, 
crown prince Mohamed bin Zayed Al Nahyan, 
deputy supreme commander of the UAE Armed 
Forces, is photographed asking a few questions 
of the drone and missile makers from the China 
National Aero-Technology Import & Export Corpo¬ 
ration. Bodyguards quickly 
intervene and the crown 
Booth 10-E25 prince moves on. 

CHINESE PAVILION 


Booth 09-C13 

Sixty-four years ago, RUSSIAN PAVILION 
Soviet generals began 
handing out Mikhail 

Kalashnikov's new assault rifle to select army 
units. Easy to assemble and resistantto grime, 
the AK-47 became the world’s most widely dis¬ 
tributed weapon. The AK still sees plenty of 
action, but Russia’s arms makers have moved 
on. This display, from Russia’s KBP Instrument 
Design Bureau, shows off some of the coun¬ 
try’s latest light weapons, like sniper rifles, 
assault rifles, and submachine guns. In the 
center is the GM-94 grenade launcher. It's a 
particularly nasty device, able to fire thermo- 
baric rounds that ignite the air and then set 
off mammoth fireballs and pressure waves. 
According to the manufacturer, the 43-mm 
weapon is optimized for “destroying personnel 
□ El □ in urban conditions.” 










































































































RUSSIA 


Some IDEX exhibitors, like Mercedes-Benz, 
are known more for consumer products than 
war machines. Others stickto weaponry, 
like Rheinmetall Defense, which makes the 
IFV Close Combat Vehicle. Tricked out with a 
30-mm cannon, a machine gun, and a ther¬ 
mal imaging system, it was one of the stars 
of IDEX 2011, helping Rheinmetall capture 
the show’s Best Exhibition Stand award. The 
UAE is looking to spend billions on improving 
its military, and this is Germany’s bid to get 
some of that cash. A jackpot sale would help 
Germany subsidize its 
own—more advanced- 

military upgrades. Booth 09-A10 

GERMAN PAVILION 


Outside Grounds 

UAE PAVILION For people in the defense 

_ industry, IDEX is like any 

other trade show. Visitors 
such as these UAEtroops receive goodie bagsfull 
of glossy sales brochures on the newesttechnolo- 
gies and products. And, of course, there are plenty of 
attention-grabbing, if a little goofy, distractions: 

The entertainment this year included synchronized 
motocrossteamsandthe New Zealand Army Band’s 

rendition of “YMCA.” D El □ 
























Lobby 

UAE PAVILION IDEX is a little like Black Friday— 

exceptthat all the Christmas pres¬ 
ents explode. With the show under 
way, soldiers from around the world cram into the 
entrance hall, hoping to be among the first to spot the 
hottestdeals.This can create a remarkable mix of 
characters: This photo shows state security from the 
UAE royal family, a delegation of Chinese army officers, 
and soldiers from Tanzania, all making their way into 
the main exhibitarea. Despite the mingling of mortal 
foes (India and Pakistan, China andTaiwan),tensions 
are kept beneath the surface at the expo—everyone 
knows the show is for making deals, not war. The big 
day when the presents get unwrapped comes later. E3 


Berlin-based photographer JULIANRODER/s working 
on a project called "The Summits," a series of images 
depicting protesters at summit meetings around the world. 

Contributing editor NO AH SHACHTMAN(noah 
.shachtman@gmail.com) has covered the military fora 
decade and is the editor of Wired.corn's Danger Room blog. 


















IDENTIFIED 


In India, hundreds of millions of impoverished people have 
no ID—which means no bank account, credit, insurance, 
or government aid. A nationwide biometric project aims 
to get them—and everyone else—into the system. 

BY VINCE BEISER 
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PHOTOGRAPHS BY JONATHAN TORGOVNIK 

















THE 

COURTYARD, 

OUST OFF 
A BUSY 
STREET IN 
A DELHI SLUM 
CALLED 
MONGOLPURI, 

IS BUZZING 
WITH PEOPLE- 

Ik \ / 

men in plastic sandals arguing with one 
another, women in saris holding babies on 
their hips, skinny young guys chattering on 
cheap cell phones. New arrivals take up positions at 
the end of a long queue leading to the gated entry of a 
low cement building. Every so often, a worker opens 
the gate briefly and people elbow their way inside onto 
a dimly lit stairway, four or five on each step. Slowly 
they work their way upward to a second-story landing, 
where they are stopped again by a steel grille. 

After a long wait, a lean woman in a sequined red sari, 
three children in tow, has finally made it to the head of 
the line. Her name is Kiran; like many poor Indians, she 
uses just one name. She and her school-age brood stare 
curiously through the grille at the people and machines 
on the other side. Eventually, an unsmiling man in a collared shirt 
lets them into the big open room. People crowd around mismatched 
tables scattered with computers, printers, and scanners. Bedsheets 
nailed up over the windows filter the sun but not the racket of diesel 
buses and clattering bicycles outside. Kiran glances at the brightly 
colored posters in Hindi and English on the walls. They don't tell 
her much, though, since she can't read. 

A neatly dressed middle-aged man leads the children to a nearby 


table, and a brisk young woman in a green skirt sits Kiran down at 
another. The young woman takes her own seat in front of a Samsung 
laptop, picks up a slim gray plastic box from the cluttered tabletop, and 
shows Kiran how to look into the opening at one end. Kiran puts it up to 
her face and for a moment sees nothing but blackness. Then suddenly 
two bright circles of light flare out. Kiran's eyes, blinking and uncer¬ 
tain, appear on the laptop screen, magnified tenfold. Click. The over¬ 
size eyes freeze on the screen. Kiran's irises have just been captured. 
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Kiran has never touched or even seen a real computer, let alone 
an iris scanner. She thinks she's 32, but she's not sure exactly when 
she was born. Kiran has no birth certificate, or ID of any kind for that 
matter—no driver's license, no voting card, nothing at all to docu¬ 
ment her existence. Eight years ago, she left her home in a destitute 
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vince beiser (@vincelb) wrote about activists combating Chi¬ 
nese online censorship in issue 18.11. 


farming village and wound up here in Mongolpuri, a teeming war¬ 
ren of shabby apartment blocks and tarp-roofed shanties where 
grimy barefoot children, cargo bicycles, haggard dogs, goats, and 
cows jostle through narrow, trash-filled streets. Kiran earns about 
$1.50 a day sorting cast-off clothing for recycling. In short, she's just 
another of India's vast legions of anonymous poor. 

Now, for the first time, her government is taking note of her. Kiran 
and her children are having their personal information recorded in 
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an official database—not just any official database, but one of the 
biggest the world has ever seen. They are the latest among millions 
of enrollees in India's Unique Identification project, also known as 
Aadhaar, which means "the foundation" in several Indian languages. 
Its goal is to issue identification numbers linked to the fingerprints 
and iris scans of every single person in India. 

That's more than 1.2 billion people—everyone from Himalayan 
mountain villagers to Bangalorean call-center workers, from Rajas¬ 
thani desert nomads to Mumbai street beggars—speaking more than 
300 languages and dialects. The biometrics and the Aadhaar identi¬ 
fication number will serve as a verifiable, portable, all but unfakable 
national ID. It is by far the biggest and most technologically compli¬ 
cated biometrics program ever attempted. 

Aadhaar faces titanic physical and technical challenges: reach¬ 
ing millions of illiterate Indians who have never seen a computer, 
persuading them to have their irises scanned, ensuring that their 
information is accurate, and safeguarding the resulting ocean of 
data. This is India, after all—a country notorious for corruption 
and for failing to complete major public projects. And the whole 
idea horrifies civil libertarians. But if Aadhaar's organizers pull 
it off, the initiative could boost the fortunes of India's poorest 
citizens and turbocharge the already booming national economy. 

THE INDIAN GOVERNMENT HAS TRIED to implement national 
identity schemes before but has never managed to reach much more 
than a fraction of the population. So when parliament set up the 
Unique Identification Authority of India in 2009 to try again with 
a biometrically based system, it borrowed a trick used by corpo¬ 
rations all over the world: Go to an outsourcer. The government 
tapped billionaire Nandan Nilekani, the "Bill Gates of Bangalore." 

Nilekani is about as close to a national hero as a former software 
engineer can get. He cofounded outsourcing colossus Infosys in 1981 
and helped build it from a seven-man startup into a $6.4 billion behe¬ 
moth that employs more than 130,000 people. After stepping down 
from the CEO job in 2007, Nilekani turned most of his energy to public 
service projects, working on government commissions to improve 
welfare services and e-governance. He's a Davos-attending, TED-talk- 
giving, best-seller-authoring member of the global 
elite, pegged by Time magazine in 2009 as one of the ~b 
world's 100 most influential people. This is the guy 
who suggested to golf buddy Thomas Friedman that 
the world was getting flat. "Our government under¬ 
takes a lot of initiatives, but not all of them work," 
says B. B. Nanawati, a career federal civil servant 
who heads the program's technology-procurement 
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department. "But this one is likely to work because of Chairman 
Nilekani's involvement. We believe he can make this happen." 

The Unique Identification Authority's headquarters occupies a 
couple of floors in a hulking tower complex of red stone and mir¬ 
rored glass on Connaught Place, the bustling center of Delhi. As 
chair of the project, Nilekani now holds a cabinet-level rank, but his 
shop looks more like a startup than a government ministry. When 
I show up in February, the walls of the reception area are still bare 
drywall, and the wiring and air-conditioning ducts have yet to be 
hidden behind ceiling tiles. Plastic-wrapped chairs are corralled 
in unassigned offices. 

"I took this job because it's a project with great potential to have 
an impact," Nilekani says in his spacious office, decorated with only 
a collection of plaques and awards and an electric flytrap glowing 
purple in a corner. He's a medium-size man of 56 with bushy salt- 
and-pepper hair and a matching mustache. His heavy eyebrows and 
lips and protuberant brown eyes give him a slightly baleful look, like 
the villain in a comic opera. "One basic problem is people not hav¬ 
ing an acknowledged existence by the state and so not being able 
to access things they're entitled to. Making the poor, the marginal¬ 
ized, the homeless part of the system is a huge benefit." 

Aadhaar is a key piece of the Indian government's campaign for 
"financial inclusion." Today, there are as many as 400 million Indi¬ 
ans who, like Kiran, have no official ID of any kind. And if you can't 
prove who you are, you can't access government programs, can't 
get a bank account, a loan, or insurance. You're pretty much locked 
out of the formal economy. 

Today, less than half of Indian households have a bank account. 
The rest are "unbanked," stuck stashing whatever savings they have 
under the mattress. That means the money isn't gaining interest, 
either for its owner or for a bank, which could be loaning it out. India's 
impoverished don't have much to save—but there are hundreds 
of millions of them. If they each put just $10 into a bank account, 
that would add billions in new capital to the financial system. 

To help make that happen, Nilekani has recruited ethnic Indian 
tech stars from around the world, including the cofounder of Snap- 
fish and top engineers from Google and Intel. With that private-sector 
expertise on board, the agency has far outpaced the 
+ Indian government's usual leisurely rate of action. 

Aadhaar launched last September, just 14 months 
after Nilekani took the job, and officials armed 
with iris and fingerprint scanners, digital cameras, 
and laptops began registering the first few villag¬ 
ers and Delhi slum dwellers. More than 16 million 
people have since been enrolled, and the pace is 






accelerating. By the end of 2011, the agency expects 
to be signing up 1 million Indians a day, and by 2014, 
it should have 600 million people in its database. 


Getting the poor 
into the system 
is "a huge bene¬ 
fit; says Nandan 
Nilekani. 
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quilt of green millet and tomato fields in the hinter¬ 
lands of Karnataka state, some 1,300 miles south of Delhi. Bulls with 
tassels on their horns pull wooden carts decorated with deities and 
demons past tiny, cheerily painted houses of dried mud. Old men and 
skinny cows lounge in the shade of baobab trees. It's a lovely place to 
visit but a hard place to live. Many of Gagenahalli's 8,500 residents 
are landless peasants, and about three-quarters subsist below India's 
official poverty line, earning less than a dollar a day. 

Most Indians still live in rural hamlets like this, so getting them 
enrolled in Aadhaar requires some creativity. One evening not long 
ago, a man walked through Gagenahalli's red-dirt streets beating 
a drum and calling the villagers to gather outside—the traditional 
way to make public announcements. He explained that the govern¬ 
ment wanted everyone to visit the village schoolhouse in the weeks 
ahead to be photographed. 

A few days later, Shivanna, a stringy 55-year-old farmer—again, 
with just the one name—presents himself in a cement classroom 
commandeered by the agency. He doesn't know what it's all about, 
nor is he particularly interested. “When the government asks to 
take your picture, you just go and do it," he shrugs. Shivanna takes 
a worn plastic chair at one of the four enrollment stations set up 
about the room. All the computer gear and the single bare light- 
bulb are plugged into a stack of car batteries and kerosene-powered 
generators—the village gets only a few hours of electricity a day 
from the national grid. 


4 - ABOUT 100 MILES EAST of Gagenahalli is Bangalore, 
the center of India's booming IT industry. In one of its 
southern suburbs, across a busy street from Cisco's in¬ 
country headquarters, sits the office building housing 
Aadhaar's Central ID Repository. The information col- 
+ lected from Shivanna the farmer, Kiran the rag sorter, 
and every other person enrolled in the Aadhaar system 
gets sent here, electronically or via couriered hard drive. 

This is Nadhamuni's domain. He's a trim, energetic, half-bald 
engineer with geek-chic rectangular glasses. His English is full of 
the awesome s and likes that he picked up in Silicon Valley, where he 
worked for 14 years. In 2002, he, his engineer wife, and their two kids 
returned to India, and a year later he and Nilekani launched a non¬ 
profit dedicated to digitizing government functions. Nilekani even 
kicked the organization a few million dollars. 

Some of the projects that Nadhamuni worked on—computeriz¬ 
ing birth and death records, improving the tracking of schoolkids 
in migrant worker families—impressed upon him how much India 
needed a central identity system. When Nilekani asked him to be 
point man for the task of wrangling Aadhaar's data, Nadhamuni says, 
“I was, like, delighted." 

The offices, like the identity program's Delhi headquarters, are 
still under construction. When I tour them, rolls of carpet tied with 
string are stacked along a wall, and workers' bare feet have left 
plaster-dust prints in a corridor leading to an unfinished meeting 
room. The rows of cubicles that will eventually accommodate roughly 
400 workers are only about half full. The wall intended for a dozen 
video monitors showing incoming data packets is, for now, empty. 

Each individual record is between 4 and 8 megabytes; add in a pile 
of quality-control information and the database will ultimately hold 
in the neighborhood of 20 petabytes—that is, 2 x 10 16 bytes. That will 
make it 128 times the size of the biggest biometrics database in the 
world today: the Department of Homeland Security's set of finger¬ 
prints and photos of 129 million people. 

The unprecedented scale of Aadhaar's data will make managing it 
extraordinarily difficult. One of Nadhamuni's most important tasks is 
de-duplication, ensuring that each record in the database is matched 
to one and only one person. That's crucial to keep scammers from 
enrolling multiple times under different names to double-dip on their 
benefits. To guard against that, the agency needs to check all 10 fin¬ 
gers and both irises of each person against those of everyone else. 
In a few years, when the database contains 600 million people and 
is taking in 1 million more per day, Nadhamuni says, they'll need to 


A young man in a polo shirt records Shivanna's personal 
information in a form on his laptop. It's bare-bones stuff: 
name, address, age, gender (including the option of trans¬ 
gender). He has Shivanna look into a camera mounted 
on the laptop. Once the Aadhaar software tells him he's 
got Shivanna's full face in the frame and enough light, 
he snaps the picture. The program runs similar quality 
checks on the agent's work as Shivanna looks into the iris 
scanner and then puts his fingers on the glowing green 
glass of the fingerprint scanner. “We had to dumb it down 
so that anyone could learn to use the software," says Sri- 
kanth Nadhamuni, Aadhaar's head of technology, as he 
watches the scan progress. 


□ □ □ 
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run about 14 billion matches per second. “That's enormous/' he says. 

Coping with that load takes more than just adding extra serv¬ 
ers. Even Nadhamuni isn't sure how big the ultimate server farm 
will be. He isn't even totally sure how to work it yet. “Technology 
doesn't scale that elegantly," he says. “The problems you have at 
100 million are different from problems you have at 500 million." 
And Aadhaar won't know what those problems are until they show 
up. As the system grows, different components slow down in dif¬ 
ferent ways. There might be programming flaws that delay each 
request by an amount too tiny to notice when you're running a 
small number of queries—but when you get into the millions, those 
tiny delays add up to a major issue. When the system was first acti¬ 
vated, Nadhamuni says, he and his team were querying their data¬ 
base, created with the ubiquitous software MySQL, about 5,000 
times a day and getting answers back in a fraction of a second. But 
when they leaped up to 20,000 queries, the lag time rose dramati¬ 
cally. The engineers eventually figured out that they needed to run 
more copies of MySQL in parallel; software, not hardware, was the 
bottleneck. “It's like you've got a car with a Hyundai engine, and up 
to 30 miles per hour it does fine," Nadhamuni says. “But when you 
go faster, the nuts and bolts fall off and you go, whoa, 

I need a Ferrari engine. But for us, it's not like there 
are a dozen engines and we can just pick the fastest 
one. We are building these engines as we go along." 


Using both fingerprints and irises, of course, makes the task tre¬ 
mendously more complex. But irises are useful to identify the mil¬ 
lions of adult Indians whose finger pads have been worn smooth by 
years of manual labor, and for children under 16, whose fingerprints 
are still developing. Identifying someone by their fingerprints works 
only about 95 percent of the time, says R. S. Sharma, the agency's 
director general. Using prints plus irises boosts the rate to 99 percent. 

That 1 percent error rate sounds pretty good until you consider 
that in India it means 12 million people could end up with faulty 
records. And given the fallibility of little-educated technicians in a 
poor country, the number could be even higher. A small MIT study of 
data entry on electronic forms by Indian health care workers found 
an error rate of 4.2 percent. In fact, at one point during my visit to 
Gagenahalli, Nadhamuni shows me the receipt given to a woman after 
her enrollment; I point out that it lists her as a man. A tad flustered, 
Nadhamuni assures me that there are procedures for people to get 
their records corrected. “Perfect solutions don't exist," Nilekani says, 
“but this is a substantial improvement over the way things are now." 

FOR THE PAST YEAR OR SO, Mohammed Alam, 24, has spent 
his nights in a charity-run Delhi “night shelter" for 
+ . the homeless. Inside the weathered cement build¬ 
ing, nearly 100 men and one 3-year-old boy in various 
states of dishevelment sprawl on worn cotton mats in 
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a gloomy open room. A bloody Bollywood action 
movie flickers on a small TV sitting on a folding 
table in a corner. The stench of ammonia wafts 
from the group bathroom across the foyer. 

Alam looks markedly healthier than most of 
his compeers, his glossy black hair elaborately 
gelled and his teal shirt and jeans spotless. He 
left his home in Lucknow because of family problems he'd rather 
not specify and has been getting by in the capital ever since, doing 
odd labor jobs. In a good month, he pulls in about $50. That makes 
it hard to afford his own place to live. But the Unique Identification 
Authority came to enroll the shelter's inhabitants a few weeks ago, 
and Alam just received a letter from the authority with his randomly 
generated 12-digit Aadhaar number. 

The authority doesn't issue cards or formal identity documents. 
Once enrolled, each person's eyeballs and fingertips are all they need 
to prove who they are—in theory, anyway. For now Alam keeps the 
folded-up letter in his pocket. It serves as ID when the police stop 
him, he says. But more important, he just used it to open a bank 
account. "I tend to spend more money when it's on me," he says. 

That's exactly the kind of thinking Nilekani is counting on. One of 
his first major coups was persuading India's central bank to declare 
the Aadhaar number adequate identification to issue no-frills 
accounts. Bringing biometrically verified banking to the poor could 
lead to enormous savings in government benefit programs— 
for both the recipients and the state. Today, a pensioner in 
a village like Gagenahalli has to take a bus to the nearest 
town to collect his monthly payment in cash. That's time 
and money lost for him. Meanwhile, more than 40 percent of 
the government's $250 billion in subsidies and other spend¬ 
ing on the poor will be siphoned off by scammers over the 
next five years, according to investment group CLSA. Both 
problems could largely be solved if instead the funds were 
sent straight to bank accounts held by biometrically verified 
recipients. "It's like having 1.2 billion pipes through which 
you can send the benefits directly," Sharma says. Connecting 
the poor to banks could also enable some of them to get loans 
to start businesses or pay for their children's education. 

Banks, however, are in short supply in the countryside, 
where most Indians live; the one nearest to Gagenahalli is 
7 miles away. That's one reason only 47 percent of Indian 
households have bank accounts (compared with 92 per¬ 
cent in the US). So Indian financial institutions have begun 
introducing "business correspondents" into bankless areas, 
essentially deputizing some shopkeeper or other trusted 
local who has access to a little cash to handle villagers' 
tiny deposits and withdrawals. Here's how it's supposed 
to work: Say Shivanna wants 50 rupees from his savings 
account. Instead of schlepping miles to an actual bank, he 
goes to the little kiosk down the road from his house. The 
guy in the kiosk scans Shivanna's fingerprints with an inex¬ 
pensive handheld machine. (There are several on the mar¬ 
ket already; other similar gadgets—and even cell phone 
apps—that scan irises are in the works.) Then he transmits 
the image via cellular network to the tech hub in Banga¬ 
lore and gets a simple confirmation-of-identity message. 
(The same process works for deposits.) Once Shivanna's 


identity is validated, the kiosk guy gives him his 
cash or deposit receipt, minus a small commis¬ 
sion. Shivanna's bank reimburses the kiosk guy. 
Shivanna saves time and money, the kiosk guy 
makes a little profit, the bank gets more capital, 
and the rising tide lifts all boats. 

IN PRACTICE, OF COURSE, all kinds of things might go wrong. 
"Some iris scanners can be fooled by a high-quality photo pasted 
onto a contact lens," says a senior exec from a biometrics-equipment 
maker working on the project. Fingerprints can be lifted from almost 
anything you touch, and a laser-printer reproduction of one will 
have tiny ridges of ink that may fool scanners. Or a corrupt Aadhaar 
worker could pair a scammer's name with someone else's biomet¬ 
rics. The system is being built with open architecture so other agen¬ 
cies and businesses can add their own applications. The idea is to 
make Aadhaar a platform for all kinds of purposes beyond govern¬ 
ment benefits and banking, much like a smartphone is a platform for 
more than making phone calls. In January, the Indian Department 
of Communications declared Aadhaar numbers to be adequate ID 
to get a mobile phone. It's easy to imagine the numbers being used 
to authenticate airline passengers, track students, improve land 
ownership records, and make health records portable. But opening 
up the Aadhaar system so widely makes it vulnerable. Each record is 
encrypted on the enroller's hard drive as soon as it's completed, and the 
central database will have state-of-the-art safeguards. Still, Sharma 
acknowledges, "there's no lock in the world that can't be broken." 

Anyway, Nadhamuni points out, credit card numbers are stolen 
all the time, but everyone still uses them because the card compa¬ 
nies have come up with enough ways to spot when they're being 
used fraudulently. In the big scheme of things, credit card fraud is 
a relatively small problem compared with the gigantic benefit of 
being able, say, to buy stulf online. He believes the same calculus will 
hold for Aadhaar. And if Aadhaar data is stolen, they have counter¬ 
measures to deal with it. 

There's also the question of whether India's cell phone network, 
which will carry the bulk of the verification requests, can handle 
such a load. "We expect to be getting 100 million requests per day 
in a few years," Nadhamuni says. "And the authentication needs to 
happen fast. The answer needs to come back in maybe five seconds." 
Partly to meet that demand, the federal government is investing 
billions to massively expand the nation's broadband capacity. "It's 
not there yet," Nilekani says. "But if someone had told you 10 years 
ago that there would be 700 million mobile phones in this country 
today, you'd say he was smoking something." 

The technological problems may pale compared to the poten¬ 
tial civil liberties issues. Anti-Aadhaar protesters showed up at 
Nilekani's January speech at the National Institute of Advanced 
Studies. Several anti-Aadhaar websites have sprung up. And mem¬ 
bers of parliament and prominent intellectuals have criticized the 
whole idea. (A Christian sect even denounced it as a cover for intro¬ 
ducing the number of the Beast.) 

Technically, Aadhaar is voluntary. No one is obligated to get 
scanned into the system. But that's like saying no American is obli¬ 
gated to get a Social Security number. In practice, once the Aadhaar 
system really takes hold, it will be extremely difficult for anyone to 
function without being part of it. "I find | continued on page 154 


LOCAL 

GROCERS COULD 
ACT RS BRNKS, 
DOLING 
OUT CRSH RND 
RCCEPTING 
DEPOSITS 
FOR R SMALL 
FEE. 

+ + 






Winging It 


CONTINUED FROM PAGE 127 

Racing's CEO, and the winningest cup skip¬ 
per ever. Spithill, 32, is the prodigy—the 
youngest skipper ever to win the event when 
he took the cup for Ellison in 2010. 

As White and Black tack to converge at 
the upwind mark, it looks to the uniniti¬ 
ated eye as if Spithill is about to T-bone his 
boss. If the boats do collide at a 90-degree 
angle, they wouldn't exactly crash. Spithill 
would likely sail right on through Coutts, 
knifing Oracle Black into several pieces. The 
carbon fiber in the twin hulls of the AC45 
catamaran is less than a millimeter thick 
and quite brittle. Hit at speed by the wave¬ 
slicing prows of another AC45, the ultrathin 
hull wouldn't have a chance. The sailors call 
it the can-opener effect. 

They don't collide, of course. But the 
right-of-way rules invite a game of chicken 
at every turn. Converging just before the 
upwind turnaround mark, Spithill on Oracle 
White now has the starboard right-of-way, 
and he uses it to edge Coutts aside, cutting 
him off and forcing him to either change 
course or decelerate. Coutts chooses to step 
on the brakes, adjusting his wing to dump 
wind. White, in contrast, steps on the gas: 
Kostecki decides to deploy a supplementary 
sail. “Unfurl code zero!" 

The code zero is a downwind sail, and by 
hoisting it just before the mark and unfurl¬ 
ing it as they turn, White has moved well in 
front of Black. Spithill, Kostecki, and the 
rest of the White crew are hiked out on the 
windward side of the boat, flying just over 
the surface of the water to counter the tip¬ 
ping force exerted by the wind. 

Fully dialed in, the AC45 is so efficient that 
it can easily outrun the wind, but the speed 
comes at a price. “Everything happens much 
quicker on these boats," Kostecki says, “so 
when you have one problem, it compounds 
and creates a million others." The chop in 
the water causes the boat to pitch fore and 


aft. Kostecki doesn't think much of it until 
the hobbyhorse suddenly hits a weird wave. 
White’ s twin bows submerge, causing the 
stern to kick up into the air. 

Spithill loses steerage as the stern rises. 
It's a classic pitchpole tumble, an ass-over¬ 
teakettle forward somersault. On the way up, 
Spithill calls out a warning to his untethered 
crew: "It looks like this time”— the boat's 
deck reaches full vertical, tossing Kostecki 
and Dirk de Ridder, the wing trimmer, into 
the water— 1 “we're really going”— Spithill's 
voice is even and calm as the boat pirou¬ 
ettes on her port hull to flop on her side— 
“all the way ..." 

The wing, slapping onto the surface of 
the water, stops the boat from rolling any 
further. Except for its carbon-fiber-and- 
Nomex skeleton, the wing is completely hol¬ 
low: It floats. With a little help, the boat can 
be righted. And so Spithill and the two oth¬ 
ers who managed to hold fast keep work¬ 
ing-only sideways. The crew furls the code 
zero, Spithill catches a line from the team's 
nearby speedboat, and Oracle White is jerked 
upright in a tremendous burst of sea spray. 
They're sailing again within five minutes. 
“Eventually," Kostecki says, “we may be 
able to capsize the boat, right it, and keep 
on racing." 

But not this time. The crash tore the wing's 
delicate skin and broke half a dozen ribs up 
top, which makes rejoining the race point¬ 
less, but it's not severe enough to stop Spit¬ 
hill from sailing White back to the harbor 
under her own power. Indeed, after a single 
night of bone-setting and surgery inside 
Oracle's boat shed, the craft races the next 
day, good as new. Since every AC45 is iden¬ 
tical, spare ribs are simply a matter of hav¬ 
ing Smyth dial up his sonic knife and cut 
new ones out of a sheet of black aluminum. 

difficult as the AC45s are to sail, it won't 
be long until the America's Cup teams will 
move up to the supersize AC72. Its mast is 
nearly twice as tall as the AC45's, with at 
least three times the wing area and thus 
three times the power. Pete Melvin, a South¬ 
ern California boat designer and multihull 
specialist, worked with Oracle to set the 
AC72's design parameters, which push the 
dimensions of the big boat to the very limit 
of what muscle power alone can control. 
“Anything larger," he notes, “and you'd need 
motorized winches" to wind in the lines that 
adjust the hard sail. The AC72's wing is lon¬ 


ger than the wing of Boeing's massive 747. 

The big AC72s will debut in the Louis 
Vuitton Cup in July 2013, slated for San 
Francisco Bay—the contest that will deter¬ 
mine the challenger for the 2013 America's 
Cup finale (Oracle gets in for winning last 
time). Unlike the AC45s, the big boats will 
not all be identical. They'll be governed by 
a formula devised by Melvin and Oracle, 
but within those specifications, anything 
goes. Wing design will be an especially fer¬ 
tile area for innovation. After all, the more 
gracefully an airfoil can curve the air that 
flows around it, the more lift it will gen¬ 
erate. You can bet that the wings will get 
especially complex, with multiple flaps, 
slots and control arms. Traditional ropes 
could be replaced with in-wing hydraulics 
like you would find in a modern jet aircraft. 
The straight shape of the AC45's dagger- 
boards (the fins beneath the boat that pre¬ 
vent sideslipping) will give way to curved 
hydrofoils that provide a measure of lift 
from below as well as stability. 

The AC72s will need all the refinements 
they can get, because they'll be built to 
sail even closer to the edge than the AC45. 
Even though the big boat has roughly three 
times the power, the platform the wing is 
mounted on is scarcely twice as wide and 
only 60 percent longer. “It's going to be a 
wild ride," says Craig Thompson, CEO of 
the America's Cup Event Authority. “Acci¬ 
dents are inevitable." 

“If we do get a collision, say in the prestart 
where there's a lot of action," Race Manage¬ 
ment's Andy Hindley says, “it'll be a car crash 
at 30 miles per hour—only with no airbags 
and no seat belts." If a sailor were to lose 
his grip as an AC72 capsized, he might fall 
four stories before hitting the water. “Bro¬ 
ken bones are likely," Hindley says. Medi¬ 
cally trained rescue divers will be on hand 
to deal with the human carnage. 

And the boats? “There is just not a lot of 
data about wing crashes," Melvin says, add¬ 
ing that the AC45s are, relatively speaking, 
built to a robust standard. The AC72s, in 
contrast, will be built to win. They'll be even 
more high-strung and intolerant of error. 
“A couple notches faster, a couple notches 
harder to sail, and so the consequences of 
getting it wrong will be a couple of notches 
worse," Melvin says with a laugh. 

“That," he adds, “is the idea." 

Exciting to sail and exciting to watch? 
Done and done. 
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CONTINUED FROM PAGE 149 

it obnoxious and frightening/' says Aruna 
Roy, one of India's most respected advocates 
for the poor (and, like Nilekani, one of Time's 
100 most influential people). India, she points 
out, is a country where people have many 
times been targeted for discrimination and 
violence because of their religion or caste. 

Earlier this year, privacy concerns scuttled 
an effort to give every citizen of the United 
Kingdom a biometric ID card, and similar 
worries have slowed ID plans in Canada and 
Australia. “But the intentions were very dif¬ 
ferent. It comes more from a security and 
surveillance perspective," Nilekani says. 
“Many of these countries already have ID. In 
our situation, our whole focus is on deliver¬ 
ing benefits to people. It's all about making 
your life easier." 

The Unique Identification Authority is 
very deliberately not collecting information 
on anyone's race or caste. But local govern¬ 
ments and other agencies subcontracted to 
collect data are permitted to ask questions 
about race or caste and link the informa¬ 
tion they harvest to the respondent's Aad- 
haar number. In Gagenahalli, for instance, 
agents asked villagers several extra ques¬ 
tions about their economic conditions that 
the Karnataka state government requested. 
“I haven't seen any agencies asking for caste 
or religion, but the fact that they can seems 
problematic," admits a midlevel Aadhaar 
official who asked to remain anonymous. 
And while the agency has pledged not to 
share its data with security services or other 
government agencies, “if they want to, they 
can," says Delhi human rights lawyer Usha 
Ramanathan. “All that information is in the 
hands of the state." It's not an unreasonable 
concern; in the wake of the Mumbai terror 
attacks, security is a major preoccupation 
in India. Armed guards, x-ray machines, and 
metal detectors are standard features at the 


entrances of big hotels, shopping centers, 
and even Delhi subway stations. Police offi¬ 
cials have told Indian newspapers that they 
would love to use Aadhaar numbers to help 
catch criminals. And, in fact, some of the 
agency's own publicly available planning 
documents mention the system's poten¬ 
tial usefulness for security functions. “We 
would share data for national security pur¬ 
poses," Nilekani admits. “But there will be 
processes for that so you have checks and 
balances." Every official I speak with, from 
Nilekani on down, seems impatient when I 
bring up this issue. They breezily remind 
me that there's an electronic data privacy 
bill before parliament—as though the mere 
fact that the government is thinking about 
the issue is enough. 

For supporters, the bottom line is simple: 
The upsides beat the downsides. “Any new 
technology has potential risks," Nilekani 
says. “Your mobile phone can be tapped and 
tracked. One could argue we already have a 
surveillance state because of that. But does 
that mean we should stop making mobile 
phones? When you have hundreds of mil¬ 
lions of people who are not getting access 
to basic services, isn't that more important 
than some imagined risk?" 

Indeed, Kiran, the mother of three at the 
Mongolpuri enrollment station, actively 
wants the government to have a record of 
her and her children. She's a bit mystified 
when I ask if the idea worries her. If you've 
never read a newspaper, let alone fretted 
over your Facebook privacy settings, the 
question of whether the government might 
abuse your digital data must seem pretty 
abstract—especially when you compare it 
with the benefits the government is offering. 

The first thing Kiran plans to use her Aad¬ 
haar number for, she says, is to obtain a city 
government card that will entitle her to sub¬ 
sidized groceries. “I've tried very hard to get 
one before, but they wouldn't give it to me 
because I couldn't prove I live in Delhi," she 
says. Having that proof will take some other 
stress off her mind, too. She's constantly 
afraid the police will order non-Delhi resi¬ 
dents to leave the overcrowded slum, but now 
she has something to show them if they do. 

Her three children come running up, fresh 
from having their own irises scanned. They're 
excitedly waving their receipts for the num¬ 
bers that will be attached to them for the rest 
of their lives. “It was fun!" 7-year-old Sadar 
says. “It wasn't scary at all." HQ 
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